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Cresson^  to-.'ireport  on  the  propriety  of  its  being  published  in 
the  Traosjcctions,  with  accompanying  map. 

Mr,,  Lesley  described  the  structure  of  the  terminal  ridges 

of  'the  South  Mountain,  between   Cumberland  and   York 

JL"i0Untie8,  Pennsylvania,  and  the  outcrops  of  iron  ore  by 

'  wrnich  they  are  surrounded,  having  recently  had  an  oppor- 

.    v'tunity  for  studying  the  same,  aftbrded  by  the  location  of  a 

new  railroad  along  Yellow  Breeches  Creek. 

The  report  of  the  Judges  of  the  Annual  Election  was 
then  read,  by  which  it  appeared  that  the  following  named 
gentlemen  had  been  duly  elected  officers  of  the  Society  for 
the  ensuing  year : — 

George  B.  Wood. 

Vice-PtesidentSy 
John  C.  Cresson,  Isaac  Lea,  Frederick  Fraley. 

Secretaries^ 
C.  B.  Trego,    E.  0.  Kendall,    J.  L.  Le  Conte,    J.  P.  Lesley. 

Curators^ 
Jos,  Carson,  Elias  Durand,  Hector  Tyndale. 

Treasurer^ 
a  B.  Trego. 

Councillors  to  serve  three  yearSy 

A.  L.  Elwyn,  Benjamin  H.  Coates,  Pliny  E.  Chase, 

Benjamin  V.  Marsh. 

Pending  nominations  Nos.  703  to  714  were  read. 
Mr.  Lesley  was  nominated  Librarian. 
And  the  meeting  was  adjourned. 
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THE  IRON  ORES  OF  THE  SOUTH  MOUNTAIN 

Along  the  line  of  the  Harbisburo  and  Potomac  Railway,  in 

Cumberland  County,  Pennsylvania. 

{Read  before  the  American  Philosophical  Society^  January  3,  1873.) 

By  J.  P.  Lesley, 

Professor  of  Geology  in  the  Department  of  Science,  University  of  Pennsylvania. 

The  Harrisburg  and  Potomac  Railroad,  starting  from  Harrisburg  and 
running  along  the  North  base  of  the  South  Mountain,  has  for  its  objective 
point  Shepherdstown  on  the  Potomac,  but  its  Western  terminus  has 
not  yet  been  absolutely  determined.  It  follows  the  Yellow  Breeches 
Creek  along  the  North  foot  of  the  South  Mountain  in  Cumberland 
County,  Pennsylvania.  It  runs  parallel  to  Cumberland  Valley  Railroad, 
and  distant  from  it,  on  an  average,  from  four  to  six  miles. 

The  Cumberland  Valley  is  divisible  into  two  parts,  or  belts,  the  one 
being  slate  land,  the  other  limestone  land.  'The  Cumberland  Valley  Rail- 
road may  be  taken  as  the  line  of  demarcation  between  these  two  belts 
of  Lower  Silurian  outcrops,  running  as  it  does  nearly  along  the  northern 
and  northwestern  edge  of  the  limestone  land.  The  interval,  therefore 
between  the  two  railroads  is  all  limestone  land. 

This  limestone  belt  is  full  of  nests,  pockets  and  strips  of  brown  hema- 
tite ore,  some  of  them  small,  others  large.  They  have  been  opened  by 
the  farmers  in,  at  least,  sixty  places  between  Mechanicsburg  and  Clevers- 
burg,  a  distance  of  thirty  miles.  Fifty-seven  of  these  ore-diggings  are 
marked  upon  the  map  which  accompanies  this  paper.  But  the  number 
of  ore  deposits  is  indefinitely  great.  Probably  several  hundred  mines, 
great  and  small,  might  be  opened.  Those  actually  opened  are  mostly 
mere  trial  pits  from  which  a  few  hundreds  or  thousands  of  tons  of  ore 
have  been  dug,  at  the  convenience  of  the  farmers,  and  sold  to  the  small 
charcoal  furnaces  built  at  di£ferent  times  during  the  last  half  century. 
No  scientific  exploration  has  ever  been  undertaken  to  test  their  real  size; 
width,  length  and  depth  ;  nor  has  any  geological  -tracing  of  the  deposits  * 
into  each  other  been  made.  The  whole  may  considered  unexplored' 
ground.  No  geologist  can  doubt  for  a  moment  that  large  quantities  of 
wash  ore,  clay  ore,  rock  ore  and  pipe  ore  lie  concealed  under  the  surface 
soil  of  the  fields. 

Passing  to  the  south  side  of  the  Harrisburg  and  Potomac  Railroad  the 
geologist  finds  himself  on  a  belt  of  country  of  a  di£ferent  kind,  full  of 
deposits  of  brown  hematite  iron  ore,  belonging  to  another  and  older 
series.  To  make  this  clear,  I  must  give  an  ideal  cross-section  of  the 
valley  and  the  mountains  which  bounds  it  on  the  north  and  on  the  south. ' 
See  Fig.  1. 
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It  will  be  seen  from  the  diagram  below  that  the  geological  formationn 
Ko8.  I,  II,  III  and  IV,  resting  upon  each  other  and  forming  the  Lower 
Bilurian  system,  crop  out  southward  from  under  each  other  ;  so  that,  No. 
IV  sandstone  forms  the  North  Mountain ;  No.  Ill  slate,  the  northern  half 
of  the  valley ;  No.  II  b.  limestone,  the  southern  half  of  the  valley  be- 
tween the  two  railroads ;  No.  II  a.  calciferous  sandrock,  the  foot  slopeH 
of  the  South  Mountain  south  of  the  Harrisburg  and  Potomac  Railroad  ; 
and  No.  I,  Potsdam  slates  and  sandstones,  the  facing  and  top  of  the 
mountain,  resting  on  massive  gneiss  rocks  forming  the  body  of  the 
mountain. 


FIG.  1. 
CAOSS  SECTION  Of  CUMBERLAND  VAIL EV  AT  CARLISLE. 


My  object  is  to  show  that  the  ore  deposits  of  the  South  Mountain  face 
must  needs  be  geologically  continuous.  For  I  have  in  other  memoirs 
demonstrated  tliat  the  ores  are  in  fact  nothing  but  the  original  rocks 
themselves  from  which  all  or  nearly  all  the  limestone  has  been  dissolved 
Out,  leaving  the  Clay,  sand  and  iron  behind.  They  are  not  washings  of 
ore  from  distant  regions^  dumped  down  at  hazard  in  hollows  of  the  sur- 
face and  therefore  of  uncertain  occurrence  and  quantity.  They  are  per- 
fectly well-defined  and  continuous  strata,  occupying  the  position  they 
always  occupied,  and  following  the  sides  of  the  mountains,  the  course  of 
of  the  principal  stream,  and  the  strike  of  the  harder  limestone  ledges, 
along  the  whole  course  of  the  valley. 

Thej  never  occur  in  any  other  relationships.  They  are  the  same  ores, 
in  the  asme  rocks,  arranged  in  the  same  way,  the  whole  distance  from 
Kaaeaehiifletts  to  Alabama.  Consequently,  whatever  is  geologically  true 
#C  the  ore  beds  at  Salisbury  and  Armenia  east  of  the  Hudson ;  at  Balliot's, 
TrexlertoWn  and  Moselem  west  of  the  Lehigh  ;  at  Mont  Alto  and  Antie- 
tam  north  of  the  Potomac  ;  at  Embreeville  in  East  Tennessee  ;  at  Shelby- 
ViUe  in  Alabama ;  is  equally  and  in  the  same  sense  and  for  the  same 
reason  true  of  the  Old  Bank,  &c.  at  Boiling  Spring,  the  Big  Pond,  Clever^s 
and  other  banks  along  the  line  of  this  Harrisburg  and  Potomac  Railroad 
'n  Cumberland  County,  Pa. 
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L  Aito  their  %ituation.  This  belt  of  deposit  runs,  along  at  the  foot  of 
the  mountain  slope,  rising  upon  it  in  one  direction  (south)  and  sinking  in 
the  other  direction  (noi*th)  beneath  the  Yellow  Breeches  Creek  and  the 
limestone  country  noi*th  of  it.  But  although  there  is  a  continuous  belt 
of  ore,  the  thickness  of  the  deposit  varies  from  mile  to  mile  ;  as  also  does 
its  width  upon  the  surface. 

Formerly  the  slates  which  held  the  iron  which  mouldered  into  ore, 
rode  up  on  the  side  of  the  mountain  in  a  continuous  sheet,  resting  on  the 
great  Potsdam  Sandstone  rock  which  is  seen  still  resting  upon  the  moun- 
tain in  places  forming  peaks  and  plateaux  upon  its  side  and  summit.    But 
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great  erosion  has  taken  place,  and  in  this  erosion  the  slates  have  suffered 
most,  because  of  their  soft,  clayey  nature,  and  because  they  contained  a 
large  percentage  of  soluble  limestone  with  the  oxidizable  iron.  The 
above  diagram  will  show  how  this  has  been  accomplished  :  See  Fig.  2. 

As  the  erosion  went  on,  the  oxidized  iron  slipped  with  the  heavy  clays 
slowly  downwards,  the  whole  mass  pressing  upon  itself  and  crimpling  as 
it  slid.     The  corrugations  thus  produced  are  visible  in  all  the  ore-banks. 

Some  of  the  strata  in  the  slate  formation  were  moi«  clayey ;  others 
m«re  sandy.  Some  held  more  iron ;  others  less.  Hence  we  see  great 
masses  of  white  clay  parting  the  masses  of  ore  in  all  the  banks.  We  see 
in  one  paii;  of  a  bank  wash  ore ;  in  other  parts  solid  ore.  Hence  also  we 
find  in  one  place  ore  made  cold-short  by  an  overplus  of  silica  (?j ;  in 
another  place  a  red-short  ore  due  to  an  overplus  of  lime  holding  sulphur- 
ous traces ;  in  others  a  surplus  of  manganese  ;  in  others  again  the  ore  is 
IB  neutraL    All  these  variations  are  due  to  differences  of  original  compo- 
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sition  in  the  different  strata  of  the  slate  formation.  And  these  variations 
follow  the  outcrops  along  the  foot  of  the  mountain  in  a  waved  line  riding 
up  its  side  or  sinking  into  the  plain. 

The  above  description  is  true  of  the  whole  range  along  the  foot  of  the 
mountain  from  Papertown  westward  to  Cleversburg,  and  on  into  Mary- 
land. But  east  of  Papertown  the  mountain  begins  to  sink  into  the  plain 
of  the  Susquehanna  River.  The  slate  formation  laps  around  its  end  and 
runs  up  behind  its  first  ridge,  carrying,  of  course,  the  ores  with  it.  To 
explain  this  I  must  describe  the  structure  of  the  mountain  mass. 

The  South  Mountain  is  not  one  mountain,  but  a  system  of  parallel 
mountains  separated  by  valleys.  It  is,  geologically  considered,  a  system 
of  anticlinals  with  troughs  between. 

The  first  or  ur)rthemmost  anticlinal  comes  to  an  end  (eastwardly)  west 
of  Papertown. 

The  second  anticlinal  begins  to  sink  after  passing  east  of  Papertown. 
And  it  carries  down  with  it  into  the  limestone  plain  the  mountain  east  of 
Pai)ertown. 

The  slates  which  carry  the  ore,  once  arching  continuously  over  the  top 
of  the  present  mountains,  descend  into  the  interior  valleys.  This  accounts 
for  the  great  banks  at  Mount  Holly,  half  a  mile  south  of  Papertown,  and 
the  oi*e  banks  along  the  whole  line  of  the  Mountain  Creek  as  far  as  Pine- 
grove  Furnace. 

At  the  Strickler  bank,  marked  6  on  the  map,  the  ore  is  seen  lying  in  a 
trough  between  two  mountains ;  and  the  Potsdam  Sandstone  is  seen 
descending  southward  from  the  top  of  the  mountain  and  passing  under 
the  floor  of  the  ore  bank.  And  the  ore  continues  eastward  along  the 
centre  of  the  trough  to  the  Old  Bank.  North  of  the  Old  Bank  the  lime- 
stones of  the  valley  are  seen  dipping  southward.  The  north  dipping  ore- 
slates  follow  the  foot  of  the  mountain  eastward  to  the  New  Pitts  (8  on 
the  map)  opposite  Boiling  Springs. 

The  third  anticlinal  here  begins  to  sink  eastward,  and  the  slates  and 
ores  lap  round  its  end  and  run  up  into  the  next  trough  to  the  south  of  it 
where  we  have  the  Beltzhoover  and  Red  Banks  (2  and  1  on  map). 

The  fourth  anticlinal  runs  on  a  mile  or  so  still  further  east  and  in  its 
turn  dies  down  ;  the  slates,  limestones  and  oi-e  lap  round  it  and  take  up 
their  regular  position  at  the  south  foot  of  its  mountain,  giving  us  the 
Knaub  and  Wolf  Banks  (20  on  the  map).  The  fifth  and  most  southern 
anticlinal  dies  down  in  front  of  Dillsburg,  and  the  slates  and  ores  lap 
round  it  as  usual  and  give  us  the  McCormick  and  Williams  banks. 

It  appears  then  that  the  South  Mountain  Range  ends  eastward  in  a  hand 
with  five  fingers.  Its  little  finger,  and  the  most  northern  one,  ends  at 
Papertown  (or  less  than  a  mile  to  the  north  of  i  t) ;  the  next  finger  ends  at  the 
Old  Bank  ;  the  third,  at  Boiling  Springs  (or  rather  one  mile  east  of  that 
place);  the  fourth  and  longest  of  them  all,  at  the  mouth  of  Dogwood  ;  and 
the  fifth  or  most  southern  one,  opposite  (one  mile  west  of)  Dillsburg. 

Around  these  fingers,  the  ore  belt  U^ps  continuously  and  sends  up 
troagbs  of  ore  between  the  fingers. 
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i4iic1i  is  tbe  most  general  statement  of  the  );eology.  I  rcHorve  dotaiU 
i>f  geological  structure  for  the  close  of  tliia  n»te  :  mei-ely  alluding  hero 
to  the  fact  that  anj  one  posseBsiiig  the  key  to  t.lie  geology  can  perceive  u 
I«rf«ct  regularity  in  tlie  apparent  confusion  of  the  deposits. 

n.  Tht  guantitg  of  ore  in  this  belt  depends  on  three  considerntionH, 
all  of  them  variable  ; 

Pirst :  On  the  original  charge  of  iron  in  the  slate  and  calc-Baiid  strata. 

Second  :  On  the  dip  of  these  strata  as  tbey  descend  from  tlie  side  of 
the  mountain. 

Third :  On  the  depth  beneath  water-level  to  which  the  mouldering 
decomposition  of  the  strata  and  tlio  peroxidation,  concentration  and 
cryntalixation  of  tbe  iron  has  eiteniloil. 

Pint.  It  la  not  to  be  ezpect«d  that  the  siat«  formation  as  a  wliole  was 
equally  charged  with  iron  everywhere.  Consequently  at  soma  points 
along  this  belt  (of  30  miles)  a  greater  quantity  of  ore  is  to  be  expected, 
and  a  deficiency  of  ore  in  the  intervals.  It  is  probable  however  that 
workable  quantities  will  be  found  on  almost,  if  not  on  quite,  every  milo 
of  the  belt.  In  five  or  six  parts  of  the  belt  ore  exists  in  raiUiona  of  tons. 
At  no  one  point  have  scientiflc  minin;  operations  revealed  more  than  a 
small  portion  of  the  actual  length,  breadth  and  deptli  of  the  ore.  At 
some  places  the  intervals  between  two  large  mines  are  evidently  occupied 
bf  ore  to  the  same  extent  as  at  the  minns  actually  opened.  It  is  safe,  fur 
iuabtnce,  to  consider  the  whole  internal  between  the  Old  Bank  and  tlie 
Strickler  Bank  as  a  continuous  deposit  of  ore. 

SeMnd.  A  steep  dip  narrows  the  outcrop  of  ore ;  a  gentle  dip  broadens 
it.  At  the  new  pits  opposite  Boiling  Springs  the  dip  Is  about  ^,  almost 
that  of  tlie  surfaces ;  consequently,  pits  sunk  anywhere  on  the  gentle 
foot-slope  of  the  mountain  over  a  space  IWIO  to  1500  feet  wide  and  from 
half  a  mile  to  a  mile  long,  strike  ore  within  Ave  or  ten  feet  of  tlie  surface 
(sometimes  at  the  surface)  and  go  down  through  it  to  an  unknown  depth, 
at  least  3n  feet. 

Third.  This  dip,  whether  steep  or  gentle,  carries  the  ore  down  uoi-tli- 
ward  under  the  Calciforous  Sandstone  in  which  the  Yellow  Breechea 
('r«ek  has  cut  its  course,  How  far  the  ores  can  be  followed  down,  north- 
ward, under  the  bed  of  the  creek  toward  the  Inteiior  of  the'Orcat  Valley, 
and  whether  or  not  shafts  of  300  to  LOGO  feet  sunk  on  the  north  bank  of 
Yellow  Breeches  Creek  would  strike  tlie  slate  formation  in  aducompoped 
nondition,  tliat  is,  in  the  form  of  clays  holding  iron  ores,  no  one  can  tell 
iiatil  trial  be  made  ;  but  there  is  every  rea«on  to  ttetieve  that  the  ore 
mined  at  tbe  surface,  at  the  foot  of  the  mountain,  forms  in  quantity  but 
S  small  portion  of  the  whole  production  of  ore  to  lie  got  hereafter  under 
the  valley  of  the  creek. 

from  these  considerations,  I  judge  that  tbe  quantity  of  ore  attainable 
by  proper  mining  operations  has  no  easily  nssigualile  limit,  aud  niny 
furnish  supplies  for  centuries. 

Th»  preMcnt  survey  was  expressly  limited  to  the  iron  ores  on  the  line  of 
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the  Harrisborg  and  Pocomae  Raflroad  in  CmmkieHamd  Coutj,  Pennsjl- 
Tania ;  hat  the  ore  deposit  t*  geolopcaDj  cootiniioaaakM^  the  Soalh  Moun- 
tain from  the  Susquehanna  to  the  Poloaiac  and  beyond.*  In  addition 
to  nnmeroos  ontcroppings  and  soriace  derelopmeota  the  ores  haTe  been 
long  and  extensiTelj  worked  on  the  old  Soothamptoo  Fnmaee  {wopertT. 
three  miles  west  of  of  CleTefsborg,  at  Old  Pond  on  the  Caledonia  e«»tate 
opposite  Chambersboig.  at  Mount  Alto  three  miles  east,  at  Mount  Etna 
ten  miles  southwest  of  Waynesboro*,  and  near  Antietam  Furnace  on  the 
Potomac. 

III.  Detail*,  These  will  be  understood  by  reference  to  the  following 
iliagrams  and  to  the  accompanying  map. 

A.  MOUNTAIN  HEMATITES.— The  most  eastern  point  of  develop- 
ment of  these  ores,  on  the  line  of  the  railroad,  is  on  the  property  d  the 
(*arlisle  Iron  Works,  about  three  miles  east  from  Boiling  Springs. 

No.  l.f  Bed  Bank — Lies  ^  miles  east  35-  south  from  Boiling  Springs, 
and  is  opened  immediately  on  the  bank  of  a  good,  never-fisiling  stream, 
whicli  would  afford  an  abundance  of  water  for  washing,  not  only  at  this 
l>ank,  but  for  a  mile  west.  The  opening  is  small,  only  a  few  tons  of  ore 
liaving  been  taken  for  testing  at  the  furnace.  The  ore  shows  yery  red 
and  full  of  fibrous  brown  hematite,  like  the  Alabama  ore,  but  with  crys- 
tals only  i,  i,  and  ^  inch  long,  radiating  and  a  little  curved.  The  cavities 
are  small,  and  lined  with  fibrous  crystalline  waUs. 

The  quality  of  the  ore  is  reported  very  good,  producing,  without  ad- 
mixture, d  neutral  iron. 

No  estimate  can  be  made  of  the  mass  of  ore  here,  as  the  <^[>ening  has 
only  gone  down  a  few  feet  in  the  anhydrated  (blood  red)  top- wash  ore. 
The  opening  is  190  feet  by  barometer  above  the  Yellow  Breeches  Creek, 
At  the  bend  at  Hoflfer^s,  north  of  the  bank. 

No.  2.  The  exposure  here  consists  of 
two  old  ore  pits,  marked  A  and  B,  on 
the  accompanying  sketch.  Fig.  4,  and 
some  trial  shafts.  The  banks  lie  2  miles 
east  45^  south  from  Boiling  Springs,  and 
one  half  mile  west  of  Red  Bank,  No.  1. 

Pit  A  shows  an  opening  of  about  80 
yards  in  length,  by  18  to  20  yards  in 
width,  and  from  7  to  8  yards  in  depth. 
Pit  B  is  small,  showing  an  opening  about 
20X10X7  yards. 

The  banks  lie  upon  the  side  of  Beltz- 
hoover's  Creek,  a  small,  scantily -fed 
stream,  now  entirely  dry.     All  the  way 
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up  the  creek,  from  A  to  B  and  beyond,  are  lumps  and  masses  of  splen- 


*  8«e  my  deMcrtption  of  the  Palo  Alto  mines  in  Proceedings  of  the  American  Philosophiral 
Society.  Vol.  X,  p.  4«.  ff.  Dec.  1864. 

t  These  numbers  refer  to  points  so  nnmbered  upon  the  accompanying  map,  and  not  to  any 
^ocal  nomenclature. 
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ilid  oi«,  some  ol  i^reat;  size.  At  both  banks  Xhe  himpH  and  trasli  ore  reach 
from  wUluD  two  or  three  feet  uf  the  surfiice  to  tlie  bottom,  a  distance  of 
30  feet.  The  bottom  in  both  biitiks  ia  solid  ore.  Much  whit«  ol&y,  creep- 
ing down  hill,  covers  the  ore,  and  iq  covered  b;  boU  and  wash  ore.  Hie 
contour  liaeB  on  the  sketch  show  a  f^ll  of  140  feet  from  Pit  B  to  the 
tniU  stufta,  giving  a  gentle  dip  of  4Ci  to  5<j  to  the  northwurd.  The  ore  is 
«truck  in  ever;  case  close  to  tl:e  aorface,  and  has  the  same  dip.  In  Pit  B 
tlie  ore  is  especially  marked  by  the  great  abundance  of  needle  ore. 

All  tl)e  OK  taken  from  tlieae  pits  has  been  amelted  at  Boiling  Springs 
Fornooe,  and  is  highly  commended. 

Over  ten  thousand  cubic  yards  of  excavation  have  been  made  at  the 
two  pits,  yielding,  after  allowing  for  Lhe  dry  and  thinner  wash-ore  near 
the  surface,  some  15,000  tuns  of  ore.  As  the  solid  ore  in  the  bottom  has 
never  been  worked  through,  it  is  impossible  to  estimate  tiie  mass  of  ore 
in  sight. 

Pit  B  is  240,  and  Pit  A  130  feet  above  the  Yellow  Breeches  Creek. 
Beltehoover's  Creek  would  aiford  but  a  auanty  and  iusecnre  supply  for  a 
washer,  but  water  could  readily  be  brought  from  the  Red  Bank  Croek. 
the  difference  in  height  by  barometer  being  about  70  feet,  and  the  dis- 
tance, as  paced  between  Hcd  Bank  (Xo.  7)  and  Pit  A,  one-half  mile. 

No.  8.  Thia  exposure  consists  of  some  small,  old  pits  and  a  few  trial 
shafts  put  down  only  uuUI  the  solid  ore  wan  reached  about  Ij  miles  south 
'iSP  east   from  Boiling  Spiings,  see  Fig.  5.     The  pj^    , 

pits  and  shafts  arc  shallow,  showing  in  tlie  deep- 
«8t  trom  15  to  18  feet  wash  and   lump  ore,  with   [ 
lire  in  the  bottom.    The  ore  is  struck  orerywher 
near  the  surface,  and  the  dips  would  therefore  be,   ! 
as  shown  by  the  contour  lines,  4^  to  5©  to  the  north 
ward.     The  ore  was  used  at  the  Boiling  Spiings 
Pnmace,  and  was  satisfactory.     Tlie  total  amount  ,'' 
uf  excavation  in  these  small  pits  will  not  exceed  I 
8500  cubic  yards,  or  5000  tons  of  ore.     Water  tor  [ 
washing  would  have  to  be  brought  ur  pumped,  there  being  no  stream 
running  by  the  banks.     The  most  southern  and  highest  bank  is  150  feet 
by  barometer  above  the  Yellow  Breeches,  at  Iloffer'a  Bend. 

No.  4.  Siptingtr  Bank — Lies  1}  miles  south  of  Boiling  Springs,  on  the 
bank  of  a  small  stream  amply  sufficient  for  washing.     The  bank  has  not 
pio  a.  been  worked  for  many  years,  and  the  sides 

falling  have   nearly  filled  it  up.     The   wash 
oifi  is  deep  red,  and  the  bank  closely  resembles 
,ct       '"  K^D^'^l  appearance  the  lied  Bauk,  No.  I. 
"'        It  is  impossible  now  to  judge  the  number  of 
1  iMv,   (,yj,jg  yards  of  excavation  mode,  but  probably 
2000  tous  of  ore  have  been  hauled  to  the  Boil- 
ing Springs  Furnace,  where  it   worked  well.     A  poor  exposure  iu  the 
btmk  shows  thus  :  (Pig.  S.) 
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No.  5.  Old  Bank, — Lies  2}  miles  south  18^  west  from  Boiling  Springs, 
on  the  edge  of  good  and  sufficient  washing  stream.  The  bank  is  now 
worked,  and  makes  a  large  excavation.  The  rough  sketch  in  Fig.  7, 
shows  the  size  of  the  bank,  depth,  tramroads,  washer-engine,  etc.  The 
main  hole  is  70  feet  below  the  surface  at  its  southern  end.  The  floor 
is  solid  ore,  and  on  the  south  face  shows  a  beautiful  arch  of  ore.    In 
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addition  to  these  70  feet  of  wash  and  lump  ore  in  sight,  the  dump  has 
been  sunk  28  feet  through  ore,  leaving  solid  rock  ore  still  below,  making 
a  total  of  lOOXfeet. 

The  quality  of  the  ore  is  very  high.    It  is  used  at  Boiling  Springs  Fur- 
nace in  the  proportion  of  75  to  85  per  cent,  to  15  to  25  per  cent,  of  lime- 
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Htuiie  liematit«s,  or  magnetic  ores.  The  iron  made  ia  ol  the  finest  qual- 
ity, uid  when  made  into  blootnx  at  the  forge  attached  to  the  furnace 
iKiinmiuids  the  highest  market  price.  During  the  war  the  metal  was 
tcitted  at  Knnpp's  foundry  near  Pittsburgh,  and  was  found  excellent  for 
gun  metal.  The  excavation  at  the  Old  Bank  shows  about  40,000  cubic 
yards,  or  00,000  tons  of  ore  removed.  From  the  long-abandoned  pit 
JuMt  east  of  the  bank,  the  depth  of  vrhioh  could  not  be  measured,  as  the 
pitwas  full  of  water,  some  1C,CMX)  to  20,000  cubic  yards,  or  25,000  to  30,000 
tons  of  ore,  seem  to  have  been  taken  out. 

All  these  openings,  from  the  Red  Bauk,  No.  1,  to  the  Old  Bank,  No.  5, 
ar«  on  the  property  of  the  Carlisle  Irun  Works,  the  boundary  line  of  the 
tract  (10,000  acres)  being  marked  on  the  map.  A  charcoal  furnace, 
attached  to  the  property,  has  been  running  for  nearly  eighty  years,  tM 
by  ores  from  these  banks  above  mentioned,  with  slight  admixture  of 
magnetic  or  limestone  ores.  Probably  150,000  tons  of  this  mountain 
hematite  have  been  mined  from  their  banks  for  their  furnace. 

This  furnace  property  now  known  as  "Carlisle  Iron  works,"  and  be- 
longing to  C.  W.  and  D.  Y.  Ahl,  was  formerly  owned  and  for  many  years 
worked  by  Michael  Ege.  The  furnace  has  been  lately  extensively  im- 
proved with  new  hot-blast  and  blow-house,  additional  tuyere,  increased 
blast,  &c.,  and  the  weekly  production  of  metal  raised  to  4G  or  50  tons. 

The  power  is  entirely  water,  supplied  in  abundance  by  Yellow  Breeches 
Oreek  and  a  group  of  powerful  spriuns  on  the  property. 
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36,000  toiui  of  ore  for  every  yard  driven  back  southward  on  the  mountain. 
For  a  depth  of  100  yards  back,  which  is  the  depth  now  at  the  Old. Bank, 
we  have  24,000X100  -=^2,400,000  cubic  yards,  or  3,600,000  tons  of  ore  as 
the  product  of  a  bank  reaching  from  the  Old  Bank  to  the  Strickler,  run> 
ning  back  100  yards,  and  cut  down  from  top  to  bottom  through  15  yards 
of  lump  and  wash  ore.  But  there  is  no  reason  why  this  prism  should  not 
be  extended  to  the  eastward  as  far  as  the  ore  is  proved,  say  to  Red  Bank 
No.  1,  the  distance  along  the  course  of  the  ore  being  just  five  times  1600, 
or  8000  yards;  and  reducing  the  estimated  thickness  to  22^  feet  for  secu. 
rity,  we  have  3,600,000X3=9,000,000  tons,  a  practically  indefinite  amount 
with  only  100  yards  extension  into  the  mountain.  There  is,  of  course, 
no  reason  for  fixing  100  yards  as  the  limit,  except  for  purposes  of  compu- 
tation.' After  these  figures  it  is  scarcely  necessary  to  compute  the  prob- 
able mass  of  oi*e  sweeping  eastward  from  the  Red  Bank  (No.  7)  around 
the  eastern  end  of  the  South  Mountain  to  the  Knaub  Bank. 

No.  6.  Strickler  Bank. — Lies  three  miles  south  32^  west  from  Boil- 
ing Springs.  Sketch,  Fig.  0,  exhibits  the  relative  size  of  the  bank, 
machinery  for  working,  etc.,  and  cross-section  Fig.  10,  shows  the  20 
feet  of  lump  and  wash-ore  now  being  worked.  In  addition  to  this,  the 
Superintendent  states  that  the  sump,  26  feet  deep,  was  sunk  entirely 
through  ore,  having  solid  ore  in  bottom.    The  present  excavation  shows 

FIG.Q 
STRICKLCR    lANK. 
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about  12,000  cubic  yards,  or  16,000  to  18,000  tons  of  ore  removed;  18  tons 
of  ore  a  day  are  now  being  shipped.  The  bank  has  water  to  wash  75  or 
80  tons  a  day,  but  not  machinery. 

No.  7.  Paper  town  Bank». — Two  ore  banks  are  opened  here,  and  are 
now  being  worked.  They  lie  just  inside  the  Papertown  Gap.  The 
southern  of  the  two— the  Wyncoop-Medler  Bank — is  roughly  sketched 
in  Fig.  11.     Large  quantities  of  manganese  are  in  these  beds. 

The  present  working  face  of  ore,  as  shown  in  the  cross-section,  gives 
18  to  20  feet  of  wash  and  lump  ore  in  sight,  with  ore  in  the  bottom.  This 
is  at  the  southern  and  western  sides.  At  the  northeastern  end  the  bottom 
of  the  ore  is  reached  and  the  sump  is  not  through  ore.  The  dip  is 
to  the  southward  and  very  decided,  the  present  bank  going  directly 
across  the  ore  bed,  the  total  thickness  of  which,  vertically,  must  be  very 
great.    The  operators  are  now  shipping  about  40  tons  of  ore  a  day.    They 
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have  maehinciy  to  wash  150  tone  a  day,  but  water  unly  for  from  40  to  40 
ttns  a  day  as  supplied  at  present. 

The  Northern,  or  Kirlulager  Baiik  is  sketched  in  Fig.  12.  It  lies  175  yards 
northeast  of  the  last.  The  sectioa  shows  16  to  20  feet  of  wash  and  lamp 
ore,  with  ore  in  the  floor.  The  dip  of  the  ore  is  to  the  soathward  and 
the  work  is  now  running  across  and  down  the  ora.    The  total  thickness  of 
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ore  at  this  bank  is  VB17  considerable.  About  40  tons  of  ore  a  day  are 
now  shipped,  biit  the  amount  is  soon  to  be  raised  to  1000  or  1300  tons  a 
month.     Water  for  washing  is  pumped  from  Mountain  Ci'eek. 

These  orea^'are  of  good  quality,  going  mostly  to  Ilarrisburg,  where 
they  ftre  mixed  half-and-half  with  Cornwall  ore  in  tlie  fumaoe. 
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The  amount  of  ore  already  taken  from  these  banks  is  about  25,000 
cubic  yards,  or  37,000  tons  from  the  Wyncoop-Medler  Bank,  and  20,000 
cubic  yards,  or  30,000  tons  of  ore  from  the  Kirkslager  Bank.  The  oi*e 
bed  being  continuous  up  the  valley  of  Mountain  Creek  for  several  miles, 
the  amount  of  ore  in  sight  is  very  great.  Estimating  the  bed  at  six  yards 
in  thickness,  which  is  only  a  small  part  of  the  vertical  thickness  showing 
at  Papertown,  the  yield  of  ore  would  be  10,000  cubic  yards,  or  15,000  tons 
for  each  yard  gone  back  on  the  bed,  over  a  distance  of  one  mile,  cutting 
the  bed  6  yards. 

FIG.  12. 
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The  cost  of   mining  ore  at  these  banks  at  the  present  time  is  thus 

stated:  Royalty 75 

Cost  of  mining  and  stripping $1  30 

Hauling,  washing  and  handling 15 


$2  20 


Price  on  the  cars  $8.50 ;  leaving  a  profit  of  11.30  a  ton.  When  the  price 
of  ore  is  under  $3.00  a  ton,  royalty  falls  to  37^  cents  a  ton. 

No.  8.  One  third  of  a  mile  east  of  Papertown,  at  the  base  of  the  South 
Mountain,  a  shaft  has  been  put  down  on  the  ore ;  it  was  rejyorted  as  going 
85  feet  through  ore.  The  ore,  which  was  used  at  the  Old  Holly  Fur- 
nace, was  quite  cold-short.  On  the  Siplinger  Place,  a  short  distance 
north  of  this  shafts  some  ore  had  been  taken  from  a  shallow  pit. 
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No8.  0,  10,  11,  12,  13,  14.  These  are  small,  shallow,  long  since  aban- 
doned pits  from  which  ore  was  hauled  to  Old  Holly  or  Augusta  Fur- 
naces ;  or  trial  shafts  sunk  into  solid  ore.  They  lie  at  irregular  distances 
from  each  other,  close  up  against  the  South  Mountain,  in  a  line  extend- 
ing from  Papertown  Gap  west  7  miles.  The  pits  are  almost  entirely 
filled  up  and  no  estimates  can  be  made  from  them. 

No.  15.  Oroae  ff  Co.^s  Bank$. — These  banks  lie  close  against  the  South 
Mountain,  1  mile  south  of  the  Yellow  Breeches  Creek,  6^  miles  south, 
3(P  east  from  Newville.  Augusta  and  Cumberland  Furnaces  ran  many 
years  mainly  upon  ores  from  these  banks,  which  were  extensively  opened. 
They  are  now  so  completely  fallen  shut  as  to  prevent  any  reliable  esti- 
mates, but  probably  not  less  than  50,000  tons  of  ore  have  been  taken 
from  them.  A  great  quantity  of  rich  wash  ore  is  now  lying  on  their 
edges.  The  ore  is  reported  to  have  worked  well  in  the  furnace,  needing 
however  considerable  admixture  of  limestone  ores. 

No.  16.  Big  Pond  Banks^-^-Lie  7  miles  south  of  Newville,  5  miles  east 
of  Shippensburg,  and  a-half  mile  northwest  from  Big  Pond  Furnace 
The  accompanying  rough  sketch.  Fig.  18,  shows  the  position  of  the  dif- 
ferent openings,  washer,  &c. 
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The  banks  exhibit  a  series  of  openings,  beginning  at  the  northeastern 
end  of  the  sketch,  where  the  ore  bottom  is  only  a  few  feet  above  the  level 
of  the  stream  at  the  washer,  running  to  the  southwestern  end  of  the 
sketch,  where  wash  ore  is  struck  in  an  old  ore  pit  near  the  surface,  75 
feet  above  the  stream  level.    Only  one  bank  is  now  worked  (D),  and  the 
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others  have  washed  in  a  mass  of  dirt  which  renders  it  impossible  to  see 
tlie  actual  ore  depth  mined  out.  The  cross-section  of  D,  Fig.  14,  given 
below,  is  the  present  actual  working  face  of  ore  (May).  It  shows  22  feet  of 
clay  overlaying  10  feet  of  wash  and  lump  ore  with  clay  in  bottom  not  gone 
through.  More  recently  the  stripping  has  been  only  0  feet  with  solid  ore 
in  bottom.  The  section  of  A,  Fig.  15,  shows  limestone  crop  at  the 
surface  dipping  south  2(P  east  8^,  and  how  a  shaft  put  down  20  yards 
south,  went  through  ore  and  clays  for  52  feet  ending  on  limestone.  The 
harder  parts  only  of  the  limestone  bed  remain,  the  softer  parts  having 
worn  away  and  been  replaced  by  the  ores  and  clays.  The  limestone  is 
ferruginous  and  makes  an  excellent  flux  in  the  furnace. 
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The  ore  is  first  rate  in  quality.  It  is  and  has  always  been  used  in  the 
furnace  just  as  taken  from  any  of  the  banks,  without  any  admixture 
of  other  ores.  It  makes  a  neutral  iron  which  has  always  commanded 
the  highest  market  price. 

The  quantity  of  ore  removed  from  the  banks  is  probably  altogether 
not  less  than  75,000  to  90,000  tons.  The  furnace  has  been  running 
steadily,  excepting  short  intervals,  from  1886  to  1868,  making  an  average 
of  perhaps  800  tons  of  iron  a  year.  The  ore  needful  for  this  amount  of 
iron  would  correspond  with  the  rough  estimate  of  cubic  yards  removed 
now  possible. 

Assuming  21  feet  or  7  yards  as  the  thickness 'of  the  bed,  evei*y  running 
mile  will  aflford  12,000  cubic  yards  or  18,000  tons  of  ore  for  each  yard 
mined  back  on  the  bed. 

The  Big  Pond  Furnace  property,  owned  by  P.  A.  Ahl,  comprises  about 
6,000  acres  of  land.  The  furnace  has  recently  been  entirely  renovated 
the  stack  being  raised  to  86  feet,  with  a  new  hot-blast,  building,  &c. 
Its  capacity  is  now  over  50  tons  of  charcoal  iron  per  week. 

No.  17.  Southampton  Bank, — Lies  1}  miles  east  15  north  from  Clevcrs- 
burg,  and  1^  miles  west  85"^  south  fh)m  Big  Pond  Ore  Bunks.  The  mine 
is  not  now  worked  and  the  sides  have  fallen  shut  and  the  bottom  become 
covered  over.  A  poor  exposure  shows  8  feet  of  wash  ore.  This  wash 
in  sight,  which  was  tliat  nearest  the  surface,  shows  very  lean  with  but 
few  lumps.     A  heavy  mass  of  white  clay  o\'6rlies  the  ore. 

The  ore  taken  fi*om  here  was  smelted  at  Franklin  Fumaoe  and  is 
reported  to  work  well. 
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Ko.   18,   Clever' s  J5a/iA;.— Lies  1^  miles  east  30O  south  fi-om  Clevers- 
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l>urg,  on  the  bank  of  a  stream  suflficient  for  washing.  The  above 
rough  sketch  of  the  bank  shows  the  present  dimensions,  Fig.  16. 

Cross-section,  Fig.  17,  shows  27  feet  of  lump  and  wash  ore,  ore  in  the 
bottom,  and  represents  the  working  face  of  ore  on  the  eastern  side  of  the 
l»ank.  At  A  on  sketch,  on  the  western  side  of  the  bank,  the  ore  bottom 
seems  to  have  been  reached  and  the  underlying  clay  has  not  been  pierced 
through.     The  present  ore  shipment  is  about  40  tons  a  day. 

The  ore  goes  to  Harrisburg,  Heading  and  Columbia  and  is  reported  very 
cold-short. 
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The  bank  shows  that  some  20,000  tons  of  ore  have  been  removed. 
With  the  above  depth  of  wash  and  lump  ore  27  feet  or  9  yards  each 
running  mile  yields  15,000  cubic  yards,  or  22,000  tons  of  ore  for  each  yard 
mined  back  into  mountain  and  cut  down  to  the  bottom  of  the  bed  for 
that  distance. 

Considerable  ore  has  been  mined  around  Cleversburg,  the  Chestnut  and 
Co£fee  Banks  southeast  of  the  town  having  been  extensively  worked. 

With  reference  to  the  general  quantity  of  oi*e  along  the  line  of  the 
Harrisbui'g  and  Potomac  Railroad  from  Dogwood  Run  on  the  east  to 
Cleversburg  on  the  west,  the  above  detailed  estimates  made  at  each 
point  where  the  development  was  sufficient,  are  enough  to  show  that  the 
amount  is  indefinitely  great,  and  render  any  further  figures  unnecessary. 

The  quality  of  tlie  ore  varies  very  much.  At  the  eastern  end  the  ores 
taken  from  banks  (1)  to  (5)  inclusive,  used  at  Boiling  Springs  Furnace, 
are  very  slightly  cold-short,  permitting  the  use  of  75  per  cent,  of  these 
ores  to  25  per  cent,  of  magnetic  or  limestone  ores. 

At  Papertown  (No.  7)  the  ores  are  more  cold-short,  50  per  cent,  being 
used  in  the  furnace. 

At  Big  Pond  (No.  16)  the  ores  are  neutral  and  are  used  unmixed. 

At  Clever's  Bank  (No.  18)  the  ores  are  reported  to  be  quite  cold-short. 

Messrs.  Grove  &  Co.,  of  Danville,  however,  who  have  used  these  ores, 
state  that  they  worked  well  when  mixed  with  other  ores  and  made  a  fine 
foundry  iron.     Messrs.  Wister  of  Harrisburg  have  also  used  them. 

A  general  examination  of  the  past  and  present  working  of  the  furnaces 
running  upon  these  mountain  ores  shows  that  it  takes  about  2^  tons  of 
ore  to  make  a  ton  of  metal.  130  to  140  bushels  of  charcoal  may  be  put 
down  as  the  average  of  fuel  required. 

B.  LIMESTONE  ORES.— As  shown  on  the  map,  these  limestone  he- 
matites have  been  examined  in  many  places.  The  show  consists  in  most 
places  either  of  a  very  heavy  outcrop  or  abandoned  shallow  pits  from  which 
ore  had  been  taken  in  quantities  ranging  from  100  to  many  thousand  ton>{. 
Some  of  the  local  ties  are  now  in  working.  The  description  of  them  all 
would  be  mere  repetition  ;  one  sketch,  l^'ig.  18,  will  serve  as  a  type  of 
their  character. 

No.  19.  Gutthart  Bank. — Lies  3J  miles  east  20^  south  from  Newville. 

As  shown  in  the  above  rough  sketch,  the  working  is  done  in  a  crevice, 
the  limestone  shutting  in  on  both  sides.  The  bottom  of  the  ore-bearing 
clay  has  not  been  reached.  At  present  about  12  to  14  tons  a  day  are 
shipped.    Water  is  pumped  for  washing. 

At  Cressler's  Bank,  2  miles  southeast  of  Shippensburg,  there  is  a  large 
excavation  showing  that  probably  20,000  tons  have  been  removed.  It 
was  abandoned  on  account  of  water.  Mr.  Cressler  says  that  the  ore  did 
not  lie  regularly  bedded  with  the  limestone ;  and  that  when  the  water 
drove  him  out  he  was  working  35  feet  of  pipe  ore. 
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On  the  Gorgas  farm,  near  Bridgeport,  on  the  Susquehanna,  a  limestone 
ore  bank  was  extensively  worked. 

These  ores,  from  their  uniformly  good  quality  and  value  for  mixing 
with  cold-short  ores,  are  in  great  demand  and  readily  bring  96  or  more  a 
ton.  But  the  uncertainty  of  the  shape  of  the  deposits  and  their  size, 
the  large  amount  of  clay  to  be  handled  to  each  ton  of  ore,  and  the  cost 
of  pumping  water  for  washing,  or  using  the  still  more  costly  screener, 
these  reasons  prevent  any  great  quantity  of  the  ore  from  reaching  the 
market  even  at  the  high  price  named  above.  A  thorough  development 
of  these  valley  ores  and  the  discovery  of  large  regularly  bedded  deposits 
would  change  the  whole  character  of  the  estimate  of  mining  expenses. 

III.  YORK  SPRINGS  BRANCH  RAILROAD.— A  branch  raiboad 
leaves  the  Harrisburg  and  Potomac  Railroad,  near  the  mouth  of  Dogwood 
Run,  and  follows  that  stream  around  the  eastern  end  of  the  South  Moun- 
tain, running  to  York  Springs  Burrough  formerly  Petersburg  in  Adams 
County.  This  branch  now  under  construction,  therefore,  reaches  the 
mountain  hematites  on  the  South  Mountain  as  well  as  the  magnetic 
iron  ores  of  York  and  Adams  Counties. 


I.  Mountain  Hematite,  No,  20.  Knaub  Bank, — Lies  2^  miles  west 
from  Dillsburg.  As  shown  by  the  rough  sketch  given  below,  the  bank 
lies  80  feet  above  the  stream  which  must  supply  water  for  washing.  The 
proposed  new  line  of  the  Harrisburg  and  Potomac  Railroad  passes  within 
about  1^  miles.    The  bank  has  not  been  worked  for  some  time,  and  the 
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aidex  have  fallen  in.    Fig.  19  shoirs  33  feet  of  lump  and  wash  ore,  with 
ore  in  tlie  floor. 

Tbe  excavation  shows  that  some  25,000  cubic  jarda,  or  85,000  tons  of 
ore  have  been  removed.  About  IJ  miles  west  2(P  south  from  the  Knaub 
Bank  the  Wolf  Bank  is  now  being  opened  on  the  same  terrace  on  tlie 
mountain  side,  immediately  on  tbe  bank  of  the  same  excellent  washing 
stream.  Assuming  the  depth  of  ore  showing  at  the  Knaub  Bank  as 
persistent,  we  have  between  these  two  banks  6000  cubic  yards  or  9000 
tons  of  ore  for  every  yard  mined  north  and  south  along  the  dip  of  the 
bed.  I 


>.  21. 


MeCormick  Bank. — Lies  about  2  miles  west  35°  south  from 


Dillsburg,  and  half  a  mile  tiom  York 
Springs  Branch  Bailroad.  The  bank 
has  not  been  worked  for  some  years, 
.  and  the  sides  have  slipped  down. 
The  present  face  shows  10  feet  of 
wash  and  lumporo,  and  a  shaft  from 
which  ore  waH  mined  went  down  10 
feet  in  ore,  making  36  feet.  The  oits 
was  lued  in  Harrisburg,  and  Mr. 
3IcCorniick  reports  the  ijuality  very 
good.  The  amount  of  ore  removed 
roust  have  been  quite  lai^e,  as  tbe 
bank  was  opened  60  years  ago,  and 
worked,  with  intervals  of  rest,  up 
to  4  years  ago.  As  the  worked-out 
portions  are  filled  with  stripping  and 
wash  no  estimate  can  be  made  of 
quantities.  Tliedipof  tlieore  is  very 
decided,  south  ATfi  east,  25*,  Min- 
ing has  been  done  hitherto  by  run- 
ning along  the  line  of  strike  and  go- 
ing down  the  dip  until  the  water 
(itopped  work.  The  expense  of  hauling  the  ore  11  miles  to  Mechanicsburg 
on  tlie  Cumberland  Valley  Bailroad,  proved  heavy,  and  tbe  mine  was  for 
the  time  abandoned.  Within  a  iialf  mile  south  1G°  west  from  McC'or- 
nkiok's  bank,  there  are  two  old  banks  from  which  considerable  oi-e  has 
lieen  hauled  in  the  past,  but  which  are  now  fallen  shut. 

II.  ihiynetie  Iroa  Ore«.-The  brand)  road  strikes  these  ores  about  1 
mile  east  of  Dillwbni^.  There  appear  to  be  five  beds,  the  thickness  of 
wliich  is  reported  ah  follows  :  • 
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Tlie  distance  from  No.  1  to  No,  S  is  froin  BOO  to  BOO  jarda.  The  IwtU 
dip  north  30°.  East  and  west  aJong  the  gtrike  of  the  beds  for  800  tn  400 
yardn,  shallow  pits  have  been  ope'ned  on  the  beds,  and  ore  taken  out  until 
llie  water  stopped  the  work.  'These  Bcsttored  openiugs  extend  over  n 
eonsiderahle  area,  and,  in  the  aggregate,  much  ore  has  been  removed. 
At  preaont  (Ma;)  only  one  small  pit  is  being  worked — Mr.  Underwoocr^. 
f)a  Bed  No.  S,  Mr.  MoCormii^k  of  Harrisburg  has  mined  a  large  amount 
of  ore.  He  was  provided  with  the  necessary  engine  power  and  went 
down  80  feet,  mining  on  slope  along  the  dip  of  the  ore.  Gangways  were 
then  driven  east  and  west  in  the  ore.  The  expense  of  hauling  10  or  11 
miles  to  Xl^ullaniGsburg  rendered  the  works  unprofitable,  and  the  miiie 
was  abandoned  and  is  now  filled  with  water. 

Two  mllea  nortli  of  Petersburg  in  Adams  (.'ounty,  on  Lerew's  place, 
there  is  an  outeropof  mngnetin  ore.  No  opening  has  yet  been  made,  but 
the  plaue  i»  leased  and  work  is  tir  b;gin  at  once. 

Traces  of  magnetic  iron  ore  have  been  found  about  half  a  mile  south 
of  Boiling  Spring  Furnace  at  the  north  foot  of  the  South  Muuntaiu  In 
connection  with  the  trap  dyke. 

An  outcrop  of  magnetic  ore  ia  found  south  of  the  Yellow  Hreeches 
Creek,  running  from  the  mouth  of  Dogwood  Run  east  as  far  as  Lower 
Milltown,  on  the  Nelson,  Nisely,  Urieh,  Bishop,  and  Stayman  farms. 
At  Staymaii's  a  pit  has  been  sunk  and  the  indications  are  reported  as 
favorable. 

Otic  and  a-half  milee  u^i  Dogwood  Ban,  specular  iron  ore  crops  at  the 
enrface-  No  opening  lias  been  made.  An  outcrop  of  specular  iron  ore 
U  also  found  in  the  South  Mouiitaius,  i  miles  south  of  Boiling  Kpriugs 
Furnace, 

III.  Sand. — At  the  moutli  of  Dogwood  Bun,  an  extensive  llat  is  covered 
to  a  depth  of  10  feet  with  a  very  pure  sand.  About  1000  tons  have  been 
shipped  to  Harrisburg  for  moulder's  use.  It  is  HutScieatly  valuable  to 
l>e«r  a  nharg*  of  (2  for  hauling  OiUd  freight,  and  with  eheafi  transporta, 
tiou  by  railroad,  woidd  probably  be  shipped  in  increased  quantities. 

All  excellent  sand,  suitable  for  furnace  use,  is  opened  at  Boiling  SpringH 
Furnace,  It  lies  between  limestones  somewhat  altered,  and  comes  fniiii 
a  friable  altered  sandstone.  It  is  found  on  the  "Trap-dyke  Hidge,'' 
Oood  sands  are  opened  at  I'apertown. 

IV.  LimtiCcM. — Tbo  valley  limestones,  making  usually  the  north  bank 
of  the  Yellow  Breeches  Creek,  are  found  along  tbo  whole  line  of  the  road  ; 
Mid  are  of  all  qualities  ranging  from  burning  to  tjhe  hardest  building 
stones.  At  Milltown,  B  miles  east  of  Boiling  Spriugs,  9  miles  west  of 
Harrisbarg,  the  limestone  is  peculiarly  excellent  for  burning,  and  about 
100,000  bushels  a  year  are  now  made  there.  The  amount  can,  of  courts, 
be  indefinitely  increased  with  the  enlarged  market  afforded  by  cheaper 
tnnsportation. 
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Stated  Meeting^  January  Vlth^  1873. 

Present,  16  members. 

Vice-President,  Prof.  J.  C.  Cresson,  in  the  Chair. 

Letters  of  envoy  were  received  from  the  Societies  at  Bor- 
deaux and  Konigsberg,  the  latter  requesting  the  completion 
of  its  suite  of  Transactions.  Referred  to  the  Publication 
Committee  with  power  to  act. 

Letters  of  acknowledgment  were  received  from  the  R. 
Saxon  Society  (XIV,  iii,  87),  the  R.  Academy  at  Amsterdam 
(XIV,  i,  ii,  48,  85),  and  the  University  of  New  York  (XIV, 
iii,  87,  88). 

Donations  for  the  Library  were  received  from  the  P.  0.  G. 
at  Konigsberg;  the  Swedish  Geological  Survey ;  the  German 
Geological  Society ;  the  N.  H.  Society  at  Nuremberg ;  the 
Geological  Committee  of  Italy ;  the  R.  Belgic  Academy ;  the 
Geographical  Society  and  Ilevue  Politique  at  Paris ;  the 
Society  of  P.  and  N.  S.  at  Bordeaux ;  the  Chemical  and  R. 
Asiatic  Societies  in  London ;  the  N.  China  Branch  R.  A.  S. 
at  Shanghai ;  London  Nature;  Dr.  Campbell  Morfit,  F.  C.  S. ; 
the  R.  Geographical  Society  at  Cornwall;  the  Glasgow 
Philosophical  Society ;  Essex  Institute ;  Boston  S.  N.  H. ; 
Cambridge  M.  C.  Zoology ;  Mr.  John  B.  Perry ;  American 
Chemist,  Peim.  Hist.  Society  ;  A.  J.  Pharmacy ;  A.  J.  Med. 
Sciences ;  Med.  News  and  Library ;  Dr.  H.  Hartshorne ; 
Penn  Monthly;  Washington  Philosophical  Society;  and 
the  Wisconsin  Academy  of  Sciences. 

Mr.  Cope  offered  for  publication  in  the  Proceedings  a 
communication  entitled  Contribution  to  the  Ichthyology  of 

Alaska. 

Mr.  Lesley  was  chosen  Librarian  for  the  ensuing  year. 

The  following  Standing  Committees  were  chosen  for  the 
ensuing  year : — 
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Cornmiiiee  on  Finance — Mr.  Fraley,  Mr.  E.  K.  Price,  Mr. 
Marsh. 

Committee  on  Puhlieation — Mr.  Trego,  Dr.  Carson,  Mr. 
Wm.  Tilghman,  Mr.  H.  C.  Baird,  Dr.  C.  M.  Cresson. 

Committee  on  Hall — General  Tyndale,  Mr.  Hopper,  Mn. 
Roberts. 

Committee  on  Library — Dr.  Coates,  Mr.  E.  K.  Price,  Dr. 
/    Carson,  Dr.  Krauth,  Mr.  Whitnrian. 

The  list  of  surviving  members  was  read  and  corrected. 

Pending  nominations  Nos.  703  to  714  were  read  and  the 
claims  of  the  nominees  presented. 

When  the  ballot-boxes  were  scrutinized  by  the  Presiding 
Officer  the  following  persons  were  declared  duly  elected 
members  of  the  Society : — 

Henry  W.  Ackland,  M.D.,  LL.D.,  of  Oxford,  England. 

George  Burrows,  M.D.,  D.C.L.,  F.R.S.,  Ifo.  18  Cavendish 
Square,  London,  W. 

James  K  Oliver,  Professor  of  Mathematics  in  Cornell 
University,  Ithaca,  N.  Y. 

Robert  Frazer,  C.  E.,  President  of  the  Camden  and  At- 
lantic R.  R.,  Camden,  N.  J. 

Thomas  Clark,  C.  E.,  1009  Clinton  street,  Philadelphia. 

Peter  F.  Rothermel,  Artist,  Philadelphia. 

Joseph  Zentmayer,  Philosophical  Instrument  Maker, 
Philadelphia. 

A.  H.  Spofford,  Librarian  of  Congress,  Washington,  D.  C. 

C.  Percy  La  Roche,  M.D.,  Philadelphia. 

Henry  Pemberton,  Chemist,  Alleghany  City,  Pa. 

And  the  meeting  was  adjourned. 
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A  CONTRIBUTION  TO  THE  ICHTHYOLOGY  OF  ALASKA. 

By  Edward  D.  Coph,  A.  M. 

{Read  before  tf^e  Aitierican  Philosophical  Society,  January  17, 1873.) 

Prof.  George  Davidson  of  the  United  States  Coast  Sui-vey,  while  en- 
gaged in  the  prosecution  of  his  duties  oif  the  coast  of  the  Territory  of 
Alaska,  made  a  collection  of  the  species  of  fishes  he  observed  at  several 
points.  The  principal  localities  where  he  collected  wei-e  at  Sitka  and 
Unalaska.  The  number  of  species  is  only  sixteen,  but  they  embrace  an 
unusual  proportion  of  novelty,  as  the  ichthyology  of  the  region  has  been 
but  little  examined.  The  additions  to  the  science  are  of  interest,  and 
such  as  to  encourage  the  hope  that  the  officers  of  the  Survey  will  fre> 
(juently  devote  their  attention  to  the  natural  history  of  regions  to  which 
their  duties  may  call  them. 

HOLOCEPHALI. 

Htdrolagub  collei.  Bennet. 

Beechey^s  Voyage,  p.  71  ( Ghimara),  Hydrolayus,  Gill. 

ISOSPONDYLL 

Salmo  tudes.  Cope,  sp.nov. 

Group  of  Salvelint,  i,  «.,  with  teeth  on  the  anterior  i>art  only  of  the 
vomer ;  a  median  series  of  teeth  on  the  posterior  basihyal  bones,  and  a 
series  on  each  side  of  the  glossohyal.  The  vomerine  teeth  are  small ; 
those  of  the  maxillaries,  dentaries,  and  palatines  are  numeix>us  and  small. 

Form  moderately  stout,  head  quite  small,  conic,  with  wide  frontal 
region  and  small  eye.  Head  five  times  in  total  length  (including  caudal 
tin );  eye  seven  times  in  length  of  head,  nearly  three  times  in  interorbital 
width.  Front  nearly  straight  and  descending  in  profile,  convex  trans- 
versely, and  with  a  weak  carina,  sometimes  scarcely  discoverable.  Muz- 
zle narrow,  acuminate,  slightly  concave  iat  the  extremity  to  receive  a 
small  knob-like  projection  of  the  symphysis  of  the  mandible.  Maxillary 
bone  narrow,  extending  a  little  beyond  the  line  of  the  posterior  margin 
of  the  eye.  Radii,  Br.  11  ;  D.  I.  11 ;  A.  10.  Caudal  fin  openly  forked  ; 
pectorals  rather  elongate,  extending  more  than  half-way  to  the  basis  of 
the  ventrals.  Depth  of  body  a  little  less  than  length  of  head.  Scales  : 
1.1.  119 ;  those  of  lateral  line  larger  than  the  other  scales.  Total  length, 
fourteen  inches. 

Color  steel-black  above,  yellow  (in  alcohol)  below  the  lateral  line. 
Rather  numerous  white  (red?)  spots  about  the  size  of  the  pupil  of  the 
eye  above  the  lateral  line,  arranged  more  or  less  quincuncially.  They 
also  appear  below  the  lateral  line  above  the  pectoral  fin.  Head  black 
above,  sides  bluish,  fins  unicolor. 

Two  specimens  fix>m  the  island  of  Unalaska,  taken  at  ^^  Captain's 
Harbor. »' 

This  trout,  or  char,  is  allied  to  the  species  described  by  Pallas  (Zoo- 
graphia  Rosso-Asiatica,  vol.  iii).  from  the  eastern  pai*ts  of  Siberia  and 
the  Kurile  Islands.    It  is  especially  comparable  to  the  Salmo  leucomanii 
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and  the  S.  c»ritn»,  especially  in  tbe  roaiidi^d  or  oval  outlines  of  Uie  oper- 
cular bunes.  From  tlie  former  it  diflera  in  tlie  larger  head,  muoli  toiiger 
peEtorul  fill,  larger  8cait>B,  i&c.  ;  from  the  ]att«r  in  the  absence  of  sjiots 
below  the  lateral  line,  absencu  of  "two  tuberolei  on  the  uppei'  jaw," 
lAvutvr  foTin.  &c. 

SpRATEi.LOIUES  BKTOPOBCS.  CoFE,   sp.  nov. 

Form  coniprcBMd  and  moderately  elongate.  Belly  rounded,  except 
between  ventral  flns  and  vent,  vrhere  it  is  angular.  Head  five  times  in 
length  to  end  of  scales  at  bask  c)f  caudal  fin;  depth  4.5  times  in  tlie 
MOiu.  Eye  4,T6  titrnts  in  heiid,  meaaurlug  without  regard  to  vertical 
p»1prebie.  Maxillary  bone  broad,  flat ,  extending  to  beneath  the  middle 
nf  the  pupil.  Pectoral  Hu  2.5  times  in  the  space  between  the  base  and 
tliat  of  the  ventral  fln.  Latt«r  originating  opposite  a  point  a  little  in 
front  of  the  middle  of  the  dorsal.  Radii,  D.  I.  16;  A.  IS;  scales  1.  tr. 
12;  1.  1.  51.  Anal  ra^lii  Hhort;  veutrals  rather  short.  Length,  fourteen 
huthes. 

Geneml  color  golden;  the  dorsal  region  dark,  with  bine  reflections. 

Tlie  vertex  of  the  head  is  .tccupied  by  a  bifurcate  doprcesion,  which 
»  nccnpiud  by  n  transparent  thickening  of  the  eptdermtis  which  is  flllt?d 
with  delicaU-  branohing  mucous  tubules  in  great  numbers.  Opercnlar 
and  post-&untal  regions  filled  with  (leliciite,  elongate  raucous  tubes. 
Coast  or  Alaska.  Tbe  first  species  of  the  genus  of  herring  from  the 
Jforthem  Pacific  Ocean. 

HEMIBRANCHII,  ■ 

The  position  of  the  Peijatido!  has  been  for  a  long  time  a  matter  of 
diaoussion.  and  without  important  result.  Giinther,  the  latest  writer, 
plnoos  tbera  in  the  Phy*o»Uimi  near  the  Lophobranekii:  the  older  authors 
hail  rr-Karded  thero  as  betoo  ;i]iK  to  the  latter  order.  Steenstrup  an 
quoted  by  Kner  (SitKungsber.  Akitd,  Wiss,  Wien,  xli.,  p.p.  831-S2),  tliinks 
thoiii  near  to  Anpid'/phontii,  which  is  one  of  the  Sc}/phofii'an''hii.  I  am 
sur«  that  the  reference  to  the  Uem!ftranfhii  is  a  step  in  advance  of 
previous  conclusions,  and  for  the  following  reasons : 

The  characters  which  distinguish  PogasuR  most  widely  from  Aapiilo- 
phtiriii,  are  the  followin ; ;  The  ventral  fins  are  abrlominal,  the  inter- 
clavu^lcB  are  present ;  the  first  and  fourth  superior  branchjhyala  are 
wanting  ;  the  branchioategal  i-ays  are  neai-Iy  wanting,  the  centra,  neural 
arches  and  spines  of  the  dortial  vertehrse  are  suturalty  united.  It  agrees 
witli  the  Henidranthii  in  all  of  these  characters  except  in  the  presence 
of  but  one  branchiostegal ;   but   these    are   reduced  in  numlxir  in  both 
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Ilemihranchii  and  Laphobranchii.  It  agrees  with  the  former,  also,  in 
the  development  of  the  premaxillary  bone  over  the  whole  arc  of 
the  mouth,  and  the  reduction  of  the  superior  pharyngeals  to  one,  the 
tliird.  The  undivided,  sessile  post-temporal,  and  simple  basis  cranii 
are  characters  of  the  HemibranehiL  The  absence  of  anterior  dorsal  fin 
is  in  many  of  them,  as  is  also  the  enlargement  of  the  anterior  vertebne, 
and  the  sutural  interlocking  of  the  centra,  and  union  of  thv  plate-like 
neural  spines.  The  presence  of  a  strong  third  superior  pharyngeal  bone, 
and  the  superior  branchihyals  with  the  laminiform  branchial  processes, 
separate  the  genus  from  the  Lophobranchiu 

Thus  this  genus,  whose  true  systematic  position  has  been  so  long 
doubtful,  appears  to  be  nearer  to  the  Hemibranchii  than  to  any  other 
order.  But  there  are  some  features  in  which  it  dififers  from  these  also. 
The  scapula  is  horizontal  instead  of  vertical,  throwing  the  superior 
margin  of  the  pectoral  fin  to  the  level  of  the  inferior  rays,  and  behind 
them .  The  fin  is  thus  horizontal  and  on  the  plane  of  the  abdomen,  instead  of 
occupying  the  universally  elevated  position  seen  in  Hemihranchii,  By  this 
arrangement,  the  coracoids  become  horizontal,  and  they  are  also  entirely 
transverse,  enclosing  the  branchial  cavity  behind.  The  interclavicles 
are  narrow,  and  attached  to  their  inferior  surface.  A  more  important 
difference  is  seen  in  the  opercular  apparatus ;  the  inter  and  sub-opercular 
are  not  distinguishable  from  the  operculum. 

Thus  there  is  a  remarkable  range  in  the  production  of  the  mouth  in 
this  series.  In  Pegasus  inferior,  in  OasUrosteus  terminal,  and  in  the 
three  remaining  families  very  much  produced. 

The  PegasidcB  suggest  the  connection  of  this  order  to  the  Scypho- 
bra  nchii  through  the  Aspidophorida;,  In  the  latter  the  single  basin-shaped 
third  superior  pharyngeal  is  similar  (but  the  superior  branchihyals  are 
present) ;  the  post-temporal  is  coossified,  and  though  furcate  is  roofed 
over  by  bone.  The  femora  are  roof-shaped,  and  the  sub>operculum  much 
reduced.  , 

Gasterosteus  aculbatus,  L.,  var.  traehurui. 

From  Alaska,  closely  resembling  specimens  of  the  same  variety  from 
Qodhavn,  .Greenland,  brought  by  Dr.  I.  I.  Hays,  but  with  rather  longer 
head  and  more  slender  dorsal  spines. 

PERCOMORPHI. 

AipidopJioridce, 

AspiDOPnoBUs  AcciPENSERiNUs,  Pallas. 

CottidcB, 

Blepbias  bilobus.  Cuv.  Val. 
Said  to  have  been  caught  in  fiying  over  an  Indian's  canoe  o£f  Sitka ;  the 
great  development  of  the  pectoral  fins  renders  it  quite   probable  that 
this   species    can  make  short  flights.     Deposited  in  the  Academy  of 
Natural  Sciences  by  Dr.  John  B.  White. 

Blepbias  cirrhosus.  Cuv.  Val. 
Alaska. 


Blfnniidrr. 
XipaiDtFM  CBiroKECM-  Cope.  ep.  nov. 
Depth.  9.5  tjmes  into  totnl  length  ;  length  of   head,  8.2S   timeE  in  tlie 
me.     Eye  one-seventh  of  length  or  head,  about  equal  to  the  length  of 
the  pectoral  fln.     Teeth,  two  eaniucB  above,  four  below,  Bub-eiiual. 
Radii,  Br.  5 ;  D.  near  70;  A.  4S.    The  doreal  Kpinea  do  not  commence 
tlie   luod,  and  the  Hnterior  are  buried  in  n  soft  fold  of  the  skin. 
Caudal  Gn  not  distinct.      There  are  thi-ee  lateral  mucous  cnuals  extend- 
ing the  entire  length  to  the  caudal  fin,  which  have  numerous  alternating 
tnmsrerse  branches;  those  of  the  Htiporior,  reaching  the  base  of  the  dor- 
BAl,  tUo  inferior  the  base  of  the  anal  tin.     Each  of  those  cross  branches 
several  excretory  pores,  which   are  wanting  on  the  main  stem.     A 
■imilar  bat  lihort  tube  extends  from  near  the  basis  of  the  dorsal  lin  to 
the  supra-occipital  region,  and  does  not  branch  anteriorly.    The  superior 
lateral  canal  descends  to  near  tlie  median,  but  does  not  join  it,  tior  ^oes 
the  latter  extend  into  the  inferior.    There  is  another  tubular  line  on 
each  side  of  the  alxlumen.    These  unite  on  the  jugular  region  by  a  con- 
ition  of  the  inferior  lateral  tube.     Tlie  vent  ia  nearer  the  end  of  tlie 
siDEzle  than  the  end  of  the  caudal  fin,  hjt  the  length  of  the  head. 
Length,  eight  inches. 

Color,  maroon,  more  reddish  below  ;  a  vertical,  broad,  reddish  bar  at 
the  base  of  the  t-ul,  beyond  which  is  a  dark  spot.     Two  brown  radii, 
ttUolc-eJgcd,  extending  backward  and  downward  from  the  eye. 
The  body  of  this  Dah  is  covered  with  small  scales,  except  on  the  jugular 
id  abdominal  regions,  which  are  naked. 

"niis  tish  ia  not  very  diOerent  from  the  Xiphidiam  mtitotitm  of  Girard. 
It  differs  in  the  smaller  eye,  the  more  remote  origin  of  the  dorsal  tin 
(rum  tlie  head,  the  lock  of  anterior  nuion  of  the  mucous  canals,  and  the 
Cotorltjon,  &L-.,  alt  acconling  to  Oirard's  description. 

Centrokotcs  j.MrvB.  Cope,  sp.  nov. 

Represented  by  two  rather  brilliantly  colored  specimens.  They  indi- 
cate a  species  allied  to  the  C.  ornatut,  Girard,*  of  which  the  Academy  of 
Natural  Sciences  possesses  nnmeroiis  specimens  from  Pugct's  Sound, 
•1*0  Erom  Prof.  George  Davidson. 

Lengtli  of  pectoral  Su  less  than  one-third  that  of  head ;  eye,  with 
4iamet«r  exceeding  length  of  muzzle,  and  oiie-llftb  length  of  head. 
■"Vontml  ftns  very  small.  First  dorsal  spine  above  pectoral  fin.  Hadii, 
,D.  "8  ;  A.  II,  39.  Caudal  fln  not  separated  by  a  constriction  from  either 
'the  dorsal  or  the  anal  flns. 

Length  four  inches,  depth  contained  8.3  times  in  it,  a  very  little  ex- 
ceeding the  length  of  the  head. 

Color  rowate ;  the  dorsal  region  and  upper  |)ai-ts  of  head  pnrple.  There 
Itre  13  cpots,  which  extend  across  the  dorsal  Hn  to  the  adjacent  dorsa] 
Ngion,  which  wore  probably  yellow,  each  bounded  by  parallel  bars  of 
•SHruIlcdSutc-iPwUleKiiUrDiidSufdir.X.ii,  llt.Tuh.  kit. 
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brown.    A  yellow  V-shaped  band  passes  from  the  orbits  to  the  occiput, 
and  a  purplish  line  descends  from  the  orbit  in  front. 

This  fish  differs  from  C,  ornatui  in  the  lack  of  distinctness  of  the 
caudal  fin,  the  increased  number  of  anal  radii  (tliere  are  33  in  C.  omatus), 
in  the  coloration,  smaller  size,  &c, 

Chirida  (?) 

Chibus  balias,  Cope,  sp.  nov. 

Dorsal  fins  nearly  separated  by  a  deep  notch  ;  a  dentate  dermal  flap 
above  each  eye  ;  scales  cycloid  on  the  posterior,  ctenoid  on  the  anterior 
part  of  the  body.  Lines  of  pores,  five,  two  below  the  dorsal  fin,  one 
lateral,  and  two  inferior,  the  lowest  removed  four  scales  from  the  anal 
fin  and  extending  obliquely  toward  the  median  line  of  the  belly  in  front 
of  the  vent.  Radii,  Br.  V ;  D.  XIX,  24 ;  P.  19 ;  A.  2$.  Head  a  little 
more  than  five  times  in  the  length,  including  caudal  fin  ;  latter  6.5  times 
in  the  same.  Eye  six  times  in  length  of  head,  a  little  more  than  half 
iuterorbital  width.  Lips  very  thick,  equal ;  mouth  descending  obliquely, 
end  of  maxillary  reaching  anterior  line  of  orbit.  Caudal  fin  slightly 
convex.     Scales  15 — 100 — 41. 

Length  of  specimen,  eighteen  inches ;  greatest  depth,  one-fourth  tlie 
same.     Cheeks,  opercula  and  vertex  scaly. 

Color  dark  leaden,  with  numerous  large  pale  spots,  which  inosculate 
more  or  less  without  regularity.  A  pale  band  from  orbit  to  angle  of 
suboperculum,  and  another  above  it  extending  from  the  preoperculum 
to  the  angle  of  the  operculum.  Three  or  four  curved  lines  of  spots  on 
the  pectoral  fin  and  its  inferior  rays,  of  the  same  light  color.  Gular  and 
pectoral  regions  uniform  and  pale.  First  dorsal  fin  with  two  ill-defined 
pale  areas,  second  dorsal  pale  between  the  radii,  anal  dark  with  elongate 
pale  spots  extending  from  the  basis  across  the  rays.  Enlarged  quadrate 
pale  spots  along  the  back  at  the  basis  of  the  dorsal  fins.  Ventral  fins 
with  few  spots.  From  Captain's  Uarbor,  Unalaska,  obtained  by  Captain 
Harford. 

This  species  must  be  related  to  the  C.  lagoc^phalui  of  Pallas.*  One 
difference  which  I  observe  is,  that  while  the  superior  line  of  pores  is 
wanting  opposite  to  the  second  dorsal  fin  in  that  species,  it  is  present  in 
this  for  two-thirds  of  its  length.  That  species  is  unicolor,  this  one  mar- 
bled.    I  suspect  that  the  pale  markings  of  the  C,  balias  were  red  in  life. 

Chirus  obdinatus,  Cope,  sp.  nov. 
Dorsal  fins  not  very  elevated,  continuous,  but  with  a  sliglit  depression 
at  the  point  of  union  of  the  two;  a  dentate  flap  above  each  eye;  lateral 
lines  of  pores,  five,  only  three  of  which  extend  to  the  basis  of  the 
caudal  fin,  viz.,  the  second,  third,  and  fifth.  The  first  extends  to  oppo- 
site the  middle  of  the  second  dorsal.  The  fourth  commences  below 
and  in  front  of  the  basis  of  the  pectoral,  and  extends  to  a  point  a  little 
behind  that  measured  by  the  extremity  of  that  fin.  The  inferior  series 
of  opposite  sides  converge  and  unite  a  little  behind  the  basis  of  the 
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Httrak  into  a  single  mediiiii  line,  wbicli  exteuda  to  the  branubiostegal 

fttdii.  Br.  VI;  D.   XIX,  35;  V.  17.     Tlie  interBpaces  scaled;  the 

in  nearly  triuiciiK-,  A.  3(t;  V.  I,  5,-  P.  iS.     Heud   scnied   above  and 

lidtiB,  except   on  interoperciilum  aud  muzzle.     Scales  ctenoid;  13 — 

The  sciiles  are  elongate  and  nearly  truncate   diutally;  on  tlie 

8  tliey  are  in  oblique  series,  liut  near  the  dorsal  flu  from  tliree  to  Ave 

s  exhibit  scales  superposed  vertically. 

I  Oaneial   color  pale   orange,   with    ill  defined   blackish   shade   on  the 

1)  quadrate  blackish  spot8  at  the  base  of  the   dursal  liu; 

low,  bright  yellow.     Dorsal  and  caudal  fin  yellowish  at   hose,  margins 

iriUi  a  broad  blackish   band;  tliree   black  spots  on  the   middle  of  the 

t,  and  four  on  the  middle  of  the  second  dorsal  fin;  niial  yellow,  with 

r»n  blacki&h  blotdies  extending  anteriorly  across  the   rays;   pectoral 

t,  with  brown  spots  on  the  rays  and   a  black  one   at   the  base  in 

eye,   with   five    blackish    radii,   diverging — two   anteriorly,  one 

tword  and  backward,  one  backward,  and  one  downward  and  backwanl. 

1  length,  foiuTeen  inches;  length  of    head  entering  it  4.33  times; 

Bpth  of  body,  four  times  in  the  same;  eje,  Ave  times  in  head,  1.96  times 

k  muzzle,  and  1.25  times  in  iuterorbital  width. 

'    This  line  tpecies  is  more  nearly  allied  to  the  CMrui  hetagrammui,  Pall, 
f  bat  differs  in  numerous  respects. 

Cbikdb  TRiORAMMUS.  Cope,  sp.  uov. 

Established  on  a  specimen  of  four  inches  in  length,  perhaps  the  young 

uf  ■  species  more  like  the  C.  ordinatut  in  size.     It  is  related  w  the  latter 

111  many  [loint'S.    There  is  a  supraocular  dermal  flap,  tlie  dorsal   tins 

6  united   but    a  rather  deep  notch  separates  them.     The    scales    are 

tenoid,   not    truncate,  and    are  oblique- rowed    up  to   the   dorsal   fin; 

bnmbera,   11 — 107 — 32  ;  counted  transversely  at  ana!  fin.     Lines  of  pores 

!  oil  the  body,  extending  to  the  caudal  Qn;  a  series  of  pores  without 

I,  extending  along  the  anterior  half  Af  the  base  of  the  first  dursal, 

d  a  short  line  of  tubules  extending  from  below  the  pectoral  to  the  gill 

mbrane.     The  abdominal  series  unite  on  the  median  line  and  extend 

le  glU-flap  membrane,  as  in  C.  ordimUiti.    Radii,  Br.  V;  D.  XXIII, 

A.  35;  P.  20.    Length  of  head,  4.75  in  total.     Diameter  of  eye,  3.CH 

t  in  head;  length,  equal  iuterorbital  width.    Front  scaly  to  near 

I,  opercula  smooth,     Depth  i^.5  times  in  length. 

Color   light  brown   to   lateral   line   proper;   below  it,  golden.     Seven 

c  brown  dorsal  spote;  three   quailrnte  black  spots  on  each  dorsal 

tUdes  with  an  open  marbling  of  brown  bands,  which   connect  the 

ul  Bpots  with  some  similar  ones,  whicli  alternate  with  tliera,  or  form- 

a  few  open  meshes.    Inferior  and  caudal  Una  unspotted. 

'  'i  species  differs   from   the   lant   in  the  deeper  division  and  more 

neroos  rays   of   the  dorsal   fin,  the  less-developed   lines  of   mucous 

t,  and  tlie  colorless  aunl  ami  other  lins.     It  is  of  less  interest  than 

B  two  already  described.     The  latter  probably  play  an  important  part 

"la  domestic  economy  of  the  Iidiabitants  of  the  Aleutian  Islands  and 
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Alaska  as  food-fishes,  though  on  this  point  we  must  look  for  more 

information. 

Ammodytida.  , 

This  family  differs  from  both  the  Oadida  and  Ophidiida  in  the  diphy- 
cereal  tail  with  modified  hasmal  spines  and  centra;  the  scapular  foramen 
is  central. 

AmMODYTSS  ALA8CANT78.  CopC,  Sp.   UOV. 

Depth  of  body  one-half  length  of  head,  entering  nine  and  three-fifths 
times  the  total  length,  including  caudal  fin.  Eye  one-sixth  of  length  of 
head,  2.2  times  in  head  in  front  of  it.  Head  5.5  times  in  total  length. 
Mandible  elongate  anal,  quite  prominent,  less  than  depth  of  body. 
Dorsal  radii,  62;  and  81;  former  originating  above  middle  of  pectoral. 
Sides  with  the  usual  oblique  dermal  folds,  182  in  number.  A  single 
latero-ventral  dermal  fold  on  each  side.  End  of  maxillary  extending  to 
line  of  front  margin  of  orbit.    Br.  VII. 

Length,  six  inches;  above  brown;  middle  of    aides  steel-blue;  below 

silvery. 

Gadida, 

Gadus  feriscopus.  Cope,  sp.  nov. 

The  lower  jaw  a  little  longer  than  the  upper,  and  the  external  teeth  a 
little  larger  than  the  others  in  the  latter.  Vomerine  teeth  in  a  very  small 
median  patch  with  two  larger  oval  patches,  one  on  each  side.  Beard  min- 
ute, not  longer  than  half  the  diameter  of  the  pupil  of  the  eye.  Profile  of 
front  obliquely  descending  from  the  elevated  base  of  the  dorsal  fin. 
Eye  large,  4.5  times  in  head,  1.5  in  muzzle,  and  1.2  in  interorb^tal  width. 
Radii,  D.  13,  14,  19;  A.  19,  19;  ventrals  with  a  short  filamentous 
extremity;  caudal  fin  a  little  concave.  Vent  below  the  space  between 
the  first  and  second  dorsals.  Head  4.33  times  in  total  length;  depth  5.33 
times  in  the  same.  End  maxillary  to  middle  of  pupil;  pectoral  fin  to 
opposite  last  ray  of  first  dorsal.  Scales  small,  lateral  line  descending  at 
front  of  second  dorsal. 

Length  of  type  specimen,  sixteen  inches. 

Color  yellowish  above,  white  below;  superior  fins  and  caudal  dusky; 
pectoral  dusky  or  black  on  the  posterior  face. 

This  cod-fish  belongs  to  the  section  Pollaehius,  and  is  therefore  quite 
distinct  from  the  0,  vachna  of  Pallas,  of  the  Kamtchatkan  Seas.  It  is 
also  different  in  many  respects  from  the  O,  pygnuBUi  of  the  same  author, 
from  near  Cape  Saint  Elias. 

Gadus  auratus.  Cope,  sp.  nov. 

Upper  jaw  overhanging  the  lower;  the  external  teeth  a  little  the  larg- 
est. Vomerine  teeth  in  a  single  patch.  Beard  as  long  as  the  diameter 
of  the  eye.  This  is  one-fifth  the  length  of  the  head,  and  enters  the 
interorbital  width  one  and  a  half  times.  The  profile  descends  very 
gradually,  for  the  dorsal  region  is  not  elevated.  End"  of  maxilla  opposite 
to  the  middle  of  the  pupil.  Length  of  head,  3.6  times  in  the  total;  depth 
of  body  four  and  two-third  times  in  total  length.  A  small  acumination 
.  at  the  upper  part  of  the  opercular  bone.    Radii,  Br.  VII;    D.  1%  10, 16; 
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A-  19.  Id.  Scales  Inrger  tlian  in  the  last  specie*,  smaller  on  tbe  cheeks 
And  top  or  heait.  Veut  below  Anterior  rays  of  second  dorsal.  Puctoi'al 
not  lUiie  rtiaiiiiing  line  of  last  ray  of  first  doi-sal.  Ventrala  a  little  pr<i- 
ducod.    Caudal  sliglitty  concave. 

Lenglli  of  type,  thirteen  inches. 

Sides  and  above,  brown;  lower  nurfacca  and  upper  jaw,  golden  yellow. 
Biiperior  and  cnudal  fins,  Lrown;  the  first  dorsal  with  a  median  angular 
yellow  bund,  wUich  terminates  at  the  base  of  the  last  rays  in  a  yellow 
4pot.     C'Oncoaled  surlbces  of  pectoral  and  ventral  fins,  dusky. 

In  tbe  Gadui  raekna,  according  to  Pallas,  the  number  of  radii  in  butb 
tbe  last  dorsal  and  last  anal  fins  is  greater  tlian  in  Gurfun  nvratim;  the 
depth  of  the  ixMly  and  length  of  bead  are  represented  by  Fatlas  iis  tbe 
ttnie,  while  here  the  head  greatly  exceeds  that  dimension. 

Onnther's  Catalogue  of  Fishes,  Britiab  Sluseun,  IV,  p.  318. 
In  adding  a  now  genus  to  this  family,  1  call  attention  to  the  probable 
position  of  the  latter  in  relation  to  uthera.  Dr.  Oiinther  places  it  anmng 
tbe  Aaieimthini,  preceding  the  L/icodidit,  while  Dr.  Stoindachner  has 
exprosseil  the  opinion  that  the  genust  Oadopait  of  Rtcharitson  should  be 
K^red  to  tbe  Bleaniida,  or  near  Uieni. 

On  examination  of  the  new  genus  BathymmUr,  I  observe  that  tbt.- 
luperior  pharyngeal  bone  do  not  present  the  typo  of  the  Scyphalii-unrft 
division  of  Pereomophi,  to  which  the  BlenniiiliB  belong,  but  resenible 
'  Mine  of  the  UmUdie  in  this  reepeot.  Un  the  other  hand,  the  large  pseu- 
dobranohii  are  much  like  those  <)f  the  BUnntida.  The  dorsal  spines  aiu 
so  few  and  soft  as  to  count  for  nothing,  as  they  scarcely  differ  from  the 
fittured  rays  which  follow  thorn.  The  pyloric  caica  are  like  those  of  the 
Badidig.  The  structure  of  the  scapidi  I  cannot  determine,  but  the  basis 
of  the  caudal  fin  is  like  that  of  the  diphycci-cttl  families.  This  would  not. 
however,  prevent  the  association  of  the  family  with  the  Anaeaatliini  as 
loft  by  Dr.  UiJuther. 

B.^THTJiASTKB  aiGSATCa.  Cope,  gtniia  et  tpecUi  a^ua. 
CharaeUr  gemricta. — From  elongate;  a  long  dorsal  Jin  well  sepaialed 
from  caudal,  which  possess  only  four  or  five   unbranched   rays   an   its 
I  UUerior  extremity.    Vent  submedian,  nnal  fin  elongate,  spineless,  well 
[  tfistinguished  from  tbe  caudal.    Caudal  rounded.    Vential  tins  poi'toral. 
of  one  B|iitie  and  five  rays;  scales  ctenoid.    Lateral  line  well  developed, 
■Ingle;  no  isthmus;  no  beard  of  any  kind.     Teeth  simple,  in  a  band  ou 
tbe  pr«maxilb,ry,  the  outer  series  the  largest;  on  tttedentaries  only  many- 
rowed  near  the  symphysis,  where  the  inner  are  largest.     A  narrow  series 
I  of  Tomerine  and  iialatine  teeth. 

1*hu  caudal  fin  baring  become  sejiarated,  t  observe  that  it  is  supported 
I  by  the  n«tial  modified  hieinapophyses  with  aboi-ted  centra,  and  is  not 
*  iiooereal  as  in  the  JiMt^aiifAini  generally. 

Pyloric  appendages  in  small  number.  Branchial  arches  four,  with  a 
flssuie  behind  the  fourth;  a  large  pseudobranclius. 
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The  characters  which  separate  this  genus  from  Octdopsu  are  many. 
The  i>ectoral  ventrals  with  five  rays  and  the  large  pseudobranchise  are 
among  the  most  marked.  In  the  former  point  it  is  less,  in  the  latter 
more  like  the  Blenniida;  on  the  side  of  the  Anctcanthini  its  form  is  most 
like  that  of  Brosmophycis^  Gill,  which,  however,  has  the  ventrals  much 
reduced. 

Lateral  line  not  fiexed  nor  interrupted,  dorso-lateral.    Eye  large. 

Character  Bpecifieus. — Body  gradually  contracting  from  the  anterior 
part  of  dorsal  fin.  Head  broad,  but  narrowed  above;  muzzle  descend- 
ing rather  abruptly.  Eye  very  large,  equal  length  of  muzzle,  8.66  times 
in  length  of  head  to  apex  of  bony  operculum,  beyond  which  extends  a 
considerable  dermal  fiap.  Length  of  head  four  times  in  the  total, 
exclusive  of  caudal  fin.  Depth  5.1  in  the  same.  Dorsal  and  anal  fins 
not  very  elevated,'  the  rays  of  both  about  1.5  times  the  length  of  the  eye  *8 
diameter.  Kadii,  Br.  VI;  D.  47;  A.  34;  P.  20,  the  inferior  rays  much 
subdivided  distally.  Lateral  line  following  dorsal  outline;  numerous 
lines  of  mucous  pores  with  short  tubules  on  the  head.  Scales,  9 — 101 — 
30.  A  band  from  the  top  of  the  head  to  the  first  dorsal  ray  naked; 
jugular  region  scaled.  The  dorsal  fin  originates  above  the  bony  angle 
of  the  operculum  much  in  advance  of  the  basis  of  the  pectoral,  while 
the  origin  of  the  ventrals  marks  a  point  between  the  two.  Four  pyloric 
caeca.  Total  length,  twelve  inches.  Color,  a  dark  leather-brown  every- 
where, with  some  pui*ple  refiections  on  the  head.  Anal  fin,  dark  purplish. 
A  deep  black  spot  crossing  the  extremities  of  the  webs  and  first  five 
spines  of^he  dorsal  fin.     Extremities  of  the  lower  pectoral  nyi  blackish. 

From  near  Sitka,  Alaska. 

The  large  eye  of  this  species  renders  it  probable  that  it  inhabits  con- 
siderable depths  of  the  ocean.  The  discovery  of  this  species,  due  to 
Mr.  Davidson,  is  the  most  important  result  of  his  investigation  in  tliis 
field,  bringing  to  light,  as  it  does,  a  high  northern  representative  of  a 
form  supposed  hitherto  to  be  confined  to  the  fresh  waters  of  Tasmania 
and  Australia.  Pleuroneetido!. 

Pleuronectes  perarcuatus.  Cope. 

Teeth  obtusely  conical.  Lateral  line  strongly  curved  in  front,  the 
width  of  the  arch  nearly  half  its  length  and  nearly  twice  the  width  of 
the  basis  of  the  pectoral  fin.  Scales  ciliated,  not  spiny,  91  on  the  lateral 
line;  head  scaly.  Front  between  orbits  very  narrow,  keeled.  Inferior 
orbit  a  very  little  in  advance,  4.66  times  in  head,  a  little  larger  than  the 
muzzle.  A  short  lateral  line  along  the  basis  of  the  dorsal  fin,  its  pos- 
terior terminus  opposite  the  origin  of  the  real  lateral  line.  Under  jaw 
longer  than  upper,  maxillary  reaching  to  anterior  line  of  orbit.  Length 
of  head  35  times  in  length  without  caudal  fin,  depth  of  body  4-9th8  of 
the  same.     Kadii,  D.  74;  A.  59-60.     Length,  six  inches. 

Color,  reddish-brown,  unspotted.  Fins,  dusky;  a  series  of  rather  large, 
very  faint  spots  on  the  dorsal  fin. 

This  flat-fish  belongs  to  the  group  Platichthyi  of  Girard.  It  is  near  his 
P.  umbrosus,  but  has  more  anal  radii  and  scales,  a  more  strongly  curved 
lateral  line,  and  lacks  the  interorbital  tubercles,  &c. 


33 

Stated  Meeting,  February  1th,  1873. 

Present,  16  membera. 

Vice-President,  Prof.  Cresson,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Dr.  W. 
Pemberton,  dated  Philadelphia,  Jan.  21 ;  Mr.  Frazer,  dated 
Camden,  Jan.  22 ;  Mr.  A.  H.  Spofford,  dated  Washington, 
D.  C,  Jan.  27 ;  Mr.  Rothermel,  dated  Philadelphia,  Jan. 
27, 1873. 

A  Photograph  of  the  late  Mr.  Eckfeldt  was  presented  for 
insertion  in  the  Album. 

A  letter  acknowledging  the  receipt  of  a  long-delayed 
diploma  of  membership  was  received  from  Mr.  Prestwich, 
dated  Shoreham,  near  Seven  Oakes,  England,  Jan.  11th,  1873. 

Letters  acknowledging  the  receipt  of  A.  P.  S.  publications 
were  received  from  Prof  Hyrtl,  Nov.  1,  1872  (85) ;  the 
Prague  Observatory,  Sept.  2,  1872  (86) ;  the  Lyons  Agricul- 
tural Society,  Sept.  20,  1872  (73-85,  desiring,  in  addition, 
1-72).  On  motion,  the  Librarian  was  authorized  to  furnish 
the  A.  and  N.  H.  Society  with  Nos.  1-72  so  far  as  the  stock 
permits. 

No.  89  of  the  Proceedings  was  laid  on  the  table. 

Donations  for  the  Library  were  reported  from  the  St. 
Petersburg,  Prague,  and  Radcliffe  Observatories,  the  Acad- 
emies at  Berlin  and  Philadelphia,  the  Societies  at  Marburg. 
Dresden,  and  Lyons,  the  Geographical  Societies  at  Paris  and 
London,  the  Anthropological  Society  at  Paris,  the  R.  Astro- 
nomical Society  at  London,  London  Nature,  Revue  Politique, 
Journal  of  Applied  Sciences,  Silliman's  Journal,  Cornell  Era, 
Medical  News,  Journal  of  Pharmacy,  U.  S.  Pharmacopoeia, 
Penn  Monthly,  New  York  State  Library,  Prof.  0.  C.  Marsh, 
Dr.  Jos.  Carson,  Dr.  Rushenberger,  the  Franklin  Institute, 
U.  S.  Chief  of  Engineers,  Wisconsin  Historical  Society, 
and  Mr.  Jos.  A.  Qebow,  of  Green  River  City,  Wyoming 
Territory. 
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The  decease  of  the  Rev.  Adam  Sedgwick,  at  Cambridge, 
England,  Jan.  28,  aged  88,  was  announced  by  the  Secretary. 

The  decease  of  M.  P.  A.  Pouchet,  at  Rouen,  Dec.  6th,  1872, 
aged  74,  was  announced  by  the  Secretary. 

The  decease  of  Mr.  Joshua  Francis  Fisher,  at  Philadelphia, 
January  21st,  1873,  aged  68,  was  announced  by  Mr.  Cresson. 

Prof.  Cope  communicated  a  note  on  two  new  Perisso- 
dactyles,  from  Wyoming  Territory. 

Dr.  Horn  communicated  a  paper  on  the  Classification  of 
Coleoptera,  by  Q.  R.  Crotch,  M.A. 

Prof.  Chase  communicated  some  newly-observed  mathe- 
matical relationships  between  the  .orbits  of  the  planets. 

Dr.  Cresson  exhibited  a  graduated  condenser  for  the 
spectroscope,  in  which  the  condensation  surface  is  enlarged 
or  diminished  gradually  and  easily,  instead  of  in  large  in- 
crements or  decrements. 

Dr.  Allen  described  some  of  the  results  of  his  investiga- 
tions into  the  fundamental  types  of  Aztec  and  other  pictorial 
writing,  and  followed  the  type  forms  in  their  course  through 
various  and  curious  modifications,  resulting  in  otherwise 
unintelligible  figures.  He  illustrated  the  process  of  change 
by  the  Crotaloid  curve  (rattlesnake  mouth),  the  rattlesnake 
rattle,  the  full-face  and  profile  human  skull,  the  human 
figure,  &c.,  reduced  in  one  direction  to  their  simplest  linear 
elements,  and  in  the  other  developed  into  bizarre  combina- 
tions. 

Dr.  Goodwin  spoke  of  the  value  of  such  researches,  in 
which  the  principles  of  organic  change,  studied  by  com- 
parative zoologists,  are  applied  to  the  morphology  of  litera- 
ture. 

Dr.  Brinton  added  his  testimony  to  the  novelty  and  im- 
portance of  Dr.  Allen's  researches,  and  gave  instances  to 
illustrate  both  its  necessity  and  its  difficulty.  He  believed 
that  Dr.  Allen  had  discovered  the  true  method  of  explaining 
the  American  picture-writing. 

The  meeting  was  then  adjourned. 
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Bv  Edward  D.  Cope. 
(lUad  before  the  American  Phiioiophieal  SoeUly,  Feb.  7,  1873.) 
LiHNOHiuH  L.KyiDE>'B.    Cope. 
This  species  is  oue  of  the  larger  forma  of  the  group  origiiuUly  repre- 
sented by  PiiXieotyopf,  and  which  haa  turned  out  to  be  so  numerous  in 
species.    Thanks  to  the  labors  of  Prof.  Marsh,  these  have  been  placed  on 
a  recognizable  footing,  and  I  have  been  enabled  to  distinguish  not  onlj 
the  species  he  has  described  but  a  few  others  in  the  collections  obtained  * 
by  Dr.  Hajden's  expedition  of  1872. 

The  present  species  is  chiefly  represented  by  a  nearly  complete  cranium 
with  dentition,  from  Bitter  Creek,  and  a  cranium  locking  the  posterior  part 
of  one  side  and  the  lower  jaw,  from  Cottonwood  Creek.  The  molars  have 
M^eneral  form  of  those  of  L.  rohuituf,  but  the  second  superior  premolar 
0  oul«r  tubercle.  The  aingula  are  much  loss  developed  thuu 
^t  species;  those  between  the  inner  cones  of  the  molars  being  entirely 
These  cones  are  low,  and  with  the  rest  of  the  crowns  of  all 
Ateeth,  covered  with  smooth  and  shining  enamel.  The  anterior  me- 
dian Bmnll  tubercle  of  the  first  true  molar  is  wanting.  The  last  tnie 
molar  has  hut  one  interior  cone. 

The  canine  tooth  is  powerful  and  bear-like  ;  the  outer  incisor  is  the 
InrgCBt.     The  premaxillary  bones  are  short,  and  the  side  of  the  faee  eleva-^ 
ted  and  plane  to  the  convex  nasal  bones.    Zygomatic  arch  massive. 

M. 

Length  molar  series  (No.l) 0.140 

"       true  molars 085 

"        three  incisors 034 

"        crown  canine 030 

"  •'      lastmolar 030 

Width      "        "        "      080 

Length  cranium  to  occipital  crest 345 

"       trae  molars  (No.  2) 101 

"       last        '■  "      (oblique) OSB 

Width      "  "  "       (transverse) 088 

The  meaiurements  of  tliis  species  are  intermediate  between  those  of 
PaUtotfiopi  piiliidaeue  and  P.  major,  of  Leidy;  those  of  the  latter  agreeing 
Kith  the  Lymnohyu*  robimliu.  Marsh,  and  perhaps  other  species. 

PAI..E0SVOPB  FONT1NALI8.      CopC. 

A  small  species  agreeing  with  the  P.  paludoius  in  the  two  interim 
cones  of  the  lust  superior  molar.  It  is  represented  especially  by  a  con- 
sidemble  part  of  the  cranium  of  an  individual  in  which  the  last  superior 
molar  is  not  quite  protruded,  but  with  the  other  molars  and  last  pre- 
mohu  of  the  permanent  dentition  in  place.  The  enamel  of  these  teetlk 
is  in  accordance  with  titc  age,  delicately  rugose,  and  while  the  cingulum 
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is  present  fore  aud  aft,  it  is  wanting  iutemally  and  externally.     The 

anterior  median  tubercle  is  present  on  all  the  true  molars,  and  the  baFcs  of 

the  acute  inner  cones  are  in  contact.     The  sagittal  ci^est  is  truncate,  and 

the  squamosal  portion  of  the  zygoma  very  stout.     The  nasal  bones  are 

together  very  convex  in  transverse  section. 

M. 

Length  of  true  molar  series  (2.75  in.) 0.0G7 

**  hist      "      025 

Width  "        **       028 

Length  of  penultimate  molar 026 

•*  **  *«      026 

» 

Depth  squamosal  process 025 

Found  by  the  writer  on  a  bluflf  on  Green  River,  near  the  mouth  of  the 
Big  Sandy,  Wyoming. 

I  liave  just  received  a  pai)er  "  On  the  Gigantic  Fossil  Mammals  of  the 
Order  Dinocerata,  by  Prof.  O.  C  Marsh,"  which  contains  a  formidable 
catalogue  of  errors  which  the  author  appears  to  suppose  I  have  com- 
mitted in  describing  animals  of  this  type.  All  this  is  explained  by  the 
fact  that  Prof.  Marah  has  never  seen  the  genus  Eobasiletis  Cope,  and  er- 
roneously supposes  it  to  resemble  UintaOterium  Leidy  {Dinoceroft 
Marsh).  The  descriptions  which  I  have  given  are  correct,  as  will  pres- 
ently appear,  as  well  as  the  fact  that  I  have  anticipated  the  Profeseor  in 
the  descriptions  of  some  of  the  allied  species. 


Stated  Meeting^  February/  2\st^  1873. 

l*reBent,  14  members. 

Vice-President,  Prof.  Cresson,  in  the  Chair. 

Ijettei's  of  acknowledgment  were  received  from  the  X.  II. 
Union  at  Bonn,  Aug.  6th  (84,85,86);  Bureau  des  Longi- 
tudes, Jan.  7th  (89,  XIV,  iii);  the  Historical  Societies  of 
Maine,  New  Jersey,  Maryland  and  Georgia  (89) ;  the  Essex 
Institute,  Feb.  14tli  (89);  Lyceum  N.  IL  N.,  York,  Feb. 
loth  (89). 

A  letter  of  envoy  was  received  from  the  Census  Office, 
Feb.  11th,  1873. 

A  letter  from  Mr.  A.  Van  Name,  Lib.  Yale  College,  was 
read,  requesting  deficiencies  to  be  supplied. 

Donations  for  the  Library  were  received  from  the  K. 
Prussian    and   Belgian   Academies,   Nctherland   Botanical 
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Association  at  Nijmegen,  Geographical  Society  at  Paris, 
Revue  Politique,  London  Nature,  R.  Astronomical  Society 
and  Meteorological  Office,  Boston  Public  Library,  Prof. 
Horsford,  City  of  Boston,  American  Antiquarian  Society, 
Cornell  University,  Franklin  Institute,  American  Pharma- 
ceutical Association,  House  of  Refuge  and  Water  Commis- 
sioners, Offices  of  the  U.  S.  Army  and  Census,  Congressional 
Library,  U.  8.  Naval  Observatory,  and  Mr.  E.  K.  Price. 

The  Committee  on  the  Chess  Knights'  Tours  was,  on 
motion,  discharged  from  further  consideration  of  the  subject. 

Dr.  Horn  communicated  papers  on  the  "  Revision  of  the 
Species  and  Genera  of  the  tribe  Hydrobiini  of  the  United 
States,'*,  and  "  Revision  of  the  Species  of  several  Genera  of 
Meloidfle  of  the  United  States." 

Prof.  Cope  exhibited  the  remains  of  a  gigantic  Probos- 
cidian (Eobasileus)  from  Wyoming,  and  offered  for  publica- 
tion in  the  Proceedings  remarks  on  the  Short-footed  Ungu- 
lates of  the  Eocene  of  Wyoming. 

Mr.  Blodget  read  a  paper  on  the  Unperiodic  Distribution 
of  Heat,  suggesting  the  possibility  of  a  Cosmical  cause  for 
the  exceptionally  severe  accesses  of  heat  and  cold  in  Ameri- 
can districts. 

Mr.  Lesley  considered  it  needless  to  look  beyond  the  recog- 
nised phenomena  of  radiant  heat  through  a  dry  atmosphere, 
in  connection  with  the  perpetual  presence  of  Arctic  cold  a 
few  thousand  feet  above  the  surface  of  the  earth,  in  seeking 
for  the  true  explanation  of  "  Texan  Northers  "  and  other 
locally  excessive  cold  spells. 

Dr.  Horn  gave  his  experience  in  Orme's  Valley,  California, 
where  the  dryness  of  the  air  sometimes  made  a  difference  of 
75°  (seventy-five)  F.  between  the  wet  and  dry  bulbs.  On 
such  occasions  the  nights  were  always  extra  cold. 

After  further  discussion  by  Prof.  Chase,  the  Minutes  of 
the  last  meeting  of  the  Board  of  Officers  were  read. 

New  nominations  Nos.  715  to  728  were  read ;  and  the 
meeting  was  adjourned. 
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ON  THE  SHORT  FOOTED  UNGULATA  OF  THE  EOCENE  OF 

WYOMIN9. 

Bt  Edward  D.  Cope. 

(Read  before  the  American  Philoiophical  Society,  Feb.  21«^  1873.) 

In  no  group  of  Mammalia  have  the  determinations  of  i>alseontology 
been  more  significant  than  in  the  Ungulata,  Here,  in  an  especial  manner, 
the  anticipations  of  science  have  been  realized,  in  the  filling  up  of  the 
numerous  gaps  in  the  series  of  living  forms.  Here  especially  is  it  evi- 
dent, that  the  existing  fauna  is  but  a  fragment,  and  that  the  faunas  of 
the  past,  as  we  know  them  to-day,  are  but  the  precursors  of  what  we  may 
bring  to  light  to-morrow. 

The  primary  range  of  variation  in  the  structure  of  the  Ungulata,  has 
been  generally  admitted  by  zoologists  to  be  found  in  the  structure  of  the 
limbs  and  feet.  Three  most  prominent  types  have  been  distinguished  on 
this  basis,  viz. :  the  Artiodactyla,  PerieBodactyla  and  the  Proboicidia  : 
with  some  of  the  lesser  importance,  those  of  the  Toxodontia  and  Hyra- 
eoidea*  If  we  direct  our  attention  to  the  detailed  structure  of  the  feet, 
or  of  the  teeth,  each  division  offers  its  own  rang^  of  variation  ;  witness 
in  the  Artiodaetyles  the  differences  between  the  Ruminantia  and  Omni- 
vora,  and  in  Perisiodactyla,  between  Equus  and  Rhinocerus,  In  either 
order  canines  and  incisors  may  be  present  or  absent,  and  molars  assume 
a  great  variety  of  patterns  of  enamel  plication.  Tlie  toes  in  the  latter 
order  may  vary  from  four  to  one.  Nevertheless,  the  most  diverse  genera 
are  bound  together  by  intermediate  forms,  often  extinct.  Connecting 
Omnivora  and  Ruminantia  come  Oreodon,  Merycopotamus,  Tragulus,  etc. 
In  Periesodactyla,  Anchitherium,  PakBosyoptt,  etc,,  connect  the  extremes. 

The  Proboscidians  have,  on  the  other  hand,  remained  until  recently  an 
isolated  group  with  but  few  representatives,  hence  its  definition  as  an 
order,  has  been  more  or  less  obscured  by  characters  of  a  special  nature, 
(li*awn  from  the  dentition,  trunk,  etc.,  which  it  has  been  found  necessary 
to  omit  in  characterizing  the  two  orders  above  mentioned.  These  charac- 
ters are  so  striking  in  their  appearance  as  to  suggest  greater  systematic 
importance  than  belongs  to  them.  Thus  the  trunk  is  not  more  important 
as  a  character  of  the  Proboscidia,  than  it  is  of  the  Periesodactyla,  where 
the  tapir  alone  possesses  it.  Nor  are  the  complex  piolars  and  large  tusks 
to  be  regarded  as  a  definition,  for  in  the  Phacoch<Bru%  we  have  molars  as 
compound  as  in  some  mastodons,  huge  canine  teeth  and  no  incisors  below ; 
characters  very  diff*erent  from  many  Artiodactyles.  Nor  can  we  regard 
the  exclusive  union  of  the  astragalus  with  the  navicular  as  a  final  test,  for 
in  Perissodactyles  the  facet  for  union  with  the  cuboid  may  be  considera- 
ble {Rhinocerus)  to  almost  nothing  {Equus), 

The  occasion  for  this  discussion  is  presented  by  the  discovery  by  the 

*  Vide.OKW,  Arrangement  of  the  Familiei  of  Mammals.  Smithson,  Misc.,  Coll.,  1872,  No.  230; 
the  best  analysis  of  the  Mammalia  yet  published. 
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palKontologiBts  of  Ilayden's  geological  eiirrejB  of  1671-3,  of  the  remark-  ] 
able  types  BuChmodoit,  Uintallierium,  and  Eobatiltut.  Tlieso  genera  con- 
tradict in  several  particulars  the  characters  usually  assigned  to  the  Pro- 
bOKidia,  while  the;  agree  with  them  in  others,  and  the;  tliiie  pi'esent  the 
problem  of  clossitlcation,  which  will  ever  recur  so  long  as  additions  to 
our  knowledge  of  the  Ufa  of  the  past  continue  to  be  made.  Tliis  problem 
\n  simply  thequcRlion  as  to  what  characterH  shall  be  retained  asdefinitive 
nf  natural  divisions,  on  the  discovery  of  intermediate  forms.  As  our 
system  is  an  expresHion  of  the  possession  of  structural  oliaraoters,  oar 
higher  groups  or  orders  are  naturally  expressions  of  the  existence  of  the 
more  comprehensive  cliaracters,  or  those  pi-esent  through  the  most  e 
tended  series  of  species.  Hence  we  believe  them  tO'be  also  those  assumed  ] 
earliest  in  time. 

In  the  ca,ae  ot  the  Ungiitaiit,  the  structure  of  the  feet  seems  to  define  | 
the  greatest  range  of  the  species.  Thus  the  Artioiiattylii.  and  Ptristo- 
daetyla  are  digitigrade  or  uDguligrade,  while  the  Proboiddia  are  nearly 
plantigrade.  The  first  order  exhibits  the  equal  development  of  the  third 
and  fourth  toes ;  the  second  of  the  third  toe,  while  in  the  Proboieidia  the 
structure  is  like  the  last,  with  more  numerous  digits.  But  this  order 
differs  from  both  the  preceding  ia  the  relations  of  the  ulna  and  radius. 
In  Artiodattgla  and  Peritiodactyla  the  ulna  diminishes  greatly  distally 
and  presents  but  a  small  oarpal  articular  surface  obliquely  behind  that  of 
the  much  larger  radius.  In  Proboieidia  the  ulna  presents  the  larger 
articulation  with  the  carpus,  and  the  radius  crosses  it  obliquely,  and  pre- 
sents its  articular  face  alongside  of  the  ulnar.  ' 

The  cli.iracters  of  the  three  orders  may  be  thus  stated  : 

PROBOBCIDIA.* 

Feet  plautigrado  but  elevated  behind  by  a  plantnr  pad.  Toes  nume-' 
ront,  short,  the  middle  (3d)  largest.  Hind  limb  wHh  knee  free  from  the 
body  ;  tibia  without  spine ;  astragalus  flat,  not  produced  anteriorly.  Fore 
limb  with  well  developed  ulna  articulating  extensively  with  the  carpus 
along  side  of  the  smaller  radius,  which  crosses  it  obliquely. 
Febisbodacttla. 

Peetdigiligrade,  witli  a  hock  joint  Toes  reduced  in  numlwr,  the  tliird 
largest.  Hind  limb  witli  knee  enclosed  in  integument  of  body  ;  femor 
with  third  trochanter ;  tibia  with  spine.  Astragalus  with  pulley-shaped 
articular  face  for  tibia  and  anterior  prolongation.  Fore  limb  with  ulna 
rednoMl,  its  carpal  surface  smaller  tlian  that  of  the  radius,  which  sup- 
ports the  foot  tu  frout  of  the  ulna. 

Artiodactyi.a. 

Feet  digitigrade  or  unguligrade.  Toes  reduced,  the  third  and  fourth 
principally  and  equally  developetL  Hind  Umb  with  knee  applied  to  the 
nde  of  the  body,  and  elevated  hock ;  femur  without  third  trochanter ; 

•  TliBM  ch»ritlari  hftie  bren  muitlj'  tic^D  1-7  Pto(,  OUl,  1,  t. 
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tibia  with  large  spine.  Astragalus  with  both  inferior  and  anterior 
pulley>shaped  surfaces.  Ulna  much  reduced  distally,  behind  the  radius, 
which  includes  almost  the  whole  of  the  carpal  articulation. 

This  arrangement  violates  previous  views  less  than  any  other  that 
would  recognize  the  primary  characters  of  the  Eobasileui,  The  difficulty 
of  determining  the  limits  of  the  two  first  named  orders,  is  partially 
caused  by  the  fact  that  the  Hyraeoidea  present  the  radius  of  the  Proboseidia 
with  the  hind  foot  of  the  Perissodaetyla.  These  animals  are,  however, 
well  regarded  as  a  distinct  order.  Whether  all  the  animals  to  be  included 
in  the  Prohoicidia  possessed  a  proboscis  or  not,  is  of  secondary  importance. 
It  is  nevertheless  highly  probable  that  Loxolophodon  and  EobasUeus  pos- 
sessed one,  and  not  unlikely  that  such  forms  that  approach  still  nearer 
the  tapirs  were  not  without  an  organ  such  as  they  possess,  and  which 
Cuvier  ascribed  to  the  Palaotheria  and  other  allies. 

The  divisions  of  the  Prohotcidia  are  as  follows : 

No  incisors,  nasal  bones  short ;  astragalus  articulating 
with  navicular  only :  No  third  trochanter Proboicidia  vera. 

No  incisors,  nasal  bones  elongate  ;  astragalus  articu- 
lating with  both  navicular  and  cuboid  :  No  third  tro- 
chanter          Dinocerata. 

Dentition  complete ;  t.  e,  incisors  present ;  ?  nasal 
bones.  Astragalus  articulating  with  both  navicular 
and  cuboid  :  A  rudimental  third  trochanter Pantodonta. 

These  suborders  present  a  series  of  approaches  to  the  Per%s$oda4iiyla. 
Thus  the  Dinocerata  agree  with  the  typical  Proboscidia  in  addition  to  the 
above  points,  in  the  posterior  expansion  of  the  scapula,  and  its  api<^l 
acumination  ;  in  the  very  short  cervical  vertebr® ;  in  the  flat  carpal 
bones ;  in  the  absence  of  pit  for  round  ligament  of  the  femur ;  in  the  flat- 
tened great  trochanter,  contracted  condyles,  and  flssure-like  intercondylar 
fossa  of  the  same  bone.  In  the  longitudinal  crest  of  the  tibia  separating 
glenoid  articular  faces  which  are  on  a  transverse  line.  In  the  short  cal- 
caneum  which  is  wider  than  long,  and  tubercular  on  the  inferior  face. 
In  the  Ave  digits ;  the  acetabulum  not  separated  by  a  peduncle  from 
the  iliac  plates,  and  the  lack  of  angular  production  of  the  latter  beyond 
the  sacrum.  Also  in  the  three  distinguished  sacral  vertebraB,  as  con- 
trasted with  the  five  closely  coossifled  ones  of  the  RhinocerotidcB,  These 
characters  are,  some  of  them,  of  subordinate  value  only. 

The  chief  differences  are  seen  in  the  cranium,  though  here  also  there 
are  important  resemblances.  Thus  in  Loxolophodon  the  malar  bone  forms 
the  middle  element  of  the  zygomatic  arch,  sending  a  narrow  strip  only  for- 
ward to  the  neighborhood  of  the  lachrymal.  In  UintatJieriumy  accord- 
ing to  Marsh,  its  extension  towards  the  side  of  the  face  is  rather  greater, 
but  still  much  less  than  in  Perissodactyla.  The  dentition  is  not  far 
removed  from  that  of  DinotMrium^  and  the  mode  of  succession  of  the 
teeth  was  in  all  probability  similar.    The  premaxillaries  and  nasals  are 
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excavated  and  exostoscd  for  Che  nttachnient  of  a  trunk  in  Loxolophodon.  1 
Tbe  lateral  and  occipital  creata  of  the  ci-Linium,  though  diflferont  from  1 
the  enlarged  siuuBua  of  the  diploe  of  Elephunta,  represent  the  extemat'l 
w&IU  of  tliu  structure,  and  furnish  &  hint  sib  to  its  mode  of  origin,  and  ■ 
wrre  to  ease  the  transition  to  PeriHsodactjilea. 

Tbe  differences  in  the  cranium  are  conaequent  upon  its  anterior  elonga- 
tion, tbe  nasal  bones  and  premtucitlariea  bec«iBing  thus  much  extended. 
The  iBChiymal  is  perforated  by  a  amall  lachrymal  canal  in  Uintatherium, 
according  to  Marsh,  but  excavated  on  the  margin  only  in  LoxoU>jihodon, 
It  is  neitlier  in  Elephas.  Tliere  ia  a  poatglcnoid  process  more  largely 
developed  than  in  Proboicidiii  vera.  Other  differences  of  atitl  less  import- 
ance are  to  be  seen  in  the  anterior  position  of  the  exterior  nares,  and 
the  presence  of  homa. 

The  Pantodonta  are  represented  by  Bathmodon.  With  a  structure  of  ' 
the  hinder  limb  nearly  resembling  Evbaiileut,  ne  have  m 
i-elationships  to  the  Perissodactyles.  The  scapula  baa  the  i 
apical  acumination  of  the  Proboseidia  vera,  aud  there  ia  no  i-uund  ligament 
of  the  femur  in  some  of  them.  Tbe  astragalus  has  the  same  flattened 
form  seen  in  i'iiUallterium  and  is  even  less  like  tliat  of  the  Periftsodac- 
tf  la.  The  type  of  molars  and  the  lung  compressed  canines  are  similar  to 
those  of  Loxoiitphodon.  On  tbe  other  hand,  the  cervical  vectebne  are 
nther  longer,  and  there  Is  a  rudime.ntal  third  trochanter  of  tbe  femur. 

HUtoTy,  tte.  I  originally  referred  the  EobaiiUida  to  the  Proboieidia, 
on  account  of  the  structure  of  the  limbs,  and  snbaeijuently  stated  a  num- 
ber of  reasons  for  this  conclusion  at  a  meeting  of  tbe  Academy  Natural 
Sciences  of  Philadelphia,  held  January  14tb,  18T3  (published  January 
leth).  In  the  present  paper,  numerous  conflrraatory  characters  are 
added.  The  SiithvuntoiUida  1  hav«  heretofore  referred  to  the  Puriito- 
daetjftii. 

Prof.  Marsli,  in  describing  a  BpecieB  of  this  group,  Tilatwthtrium 
fanrtpn  (July,  18*1),  compares  it  with  perisaodactyle  species,  aud  inde- 
fecribing  the  tibia  says,  that  it  "at  its  proximal  end,  lina  the  femoral  but- 
liicca  contiguous,  with  no  prominent  elevation  between  them,  reaembliug 
ID  this  respect  eome  of  the  Proboscidea."  A  few  days  l>efore  tbe  publi- 
catioii  of  my  concluHious,  in  a  foot-note  (July  32d,  XHVi),  he  altered  tbe 
namv  TiU'nothtriiim  tu  Mmludun,  indicatiujr  that  be  bad  reached  the 
same  opinion.  Shortly  after  (Amor.  Journ.  gci.  Arts,  Sept.  2Tth),  he 
altered  Lis  view,  coustnicting  a  supposed  new  order  "  Diaoeeratu,"  for 
their  reception. 

As  regards  tbe  name  of  tbe  order  here  defined  aa  including  the  three 
subcrders  alxive  mentioned,  I  have  preferred  using  one  already  employed 
to  coining  a  new  one.  Thia  ia  the  better  ci>urso  also,  if,  aa  is  not  unlikely, 
tbe  distinctions  on  which  it,  oa  well  aa  the  other  two  orders  repose,  shall 
be  brolceu  down  by  new  discoveries  in  paheontology. 
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DiHOCEBATA. 

The  genera  of  this  gpx>up  known  to  the  writer  are  four,  which  differ 
as  follow : 

1.  Nasal  bones  with  flat  horizontal  horn-cores  overhanging  their  apex. 
Cervical  vertebrsB  short ;  malar  bone  much  reduced  in 

front Lozolophodon. 

2.  Nasal  bones  with  small  tuberosities. 

Cervical  vertebrse  short ' Eobasileus. 

Cervical  vertebras  longer;  the  malar  bone  reaching  maxil- 
lary face Uintatherium, 

3.  Nasal  bones  without  the  anterior  horn-cores. 

Cervicals?. .  .* MegtieeratopB, 

The  dentition  of  this  group  requires  special  notice.  Judging  from  the 
relative  sizes  of  the  teeth,  I  have  written  the  molar  series  of  Loxolopho- 
don  4 — ^2,  but  judging  from  the  forms  of  the  crowns,  it  should  be  1 — 5. 
However  this  should  be,  I  have  no  doubt  that  as  in  other  Proboseidia  the 
premolar  and  not  the  molar  series  is  deficient,  and  that  there  are  three 
or  four  true  molars  at  least.  In  a  mandible  found  alone,  which  agrees  in 
size  with  some  species  of  Uintatherium^  six  molars  are  preserved.  Of 
these  the  posterior  two  display  three  sub-transverse  crests,  of  which  the 
anterior  two  form  a  chevron  with  open  apex  directed  to  the  inside.  An- 
terior to  the  front  crest  is  a  cingular  tubercle.  The  symphyseal  part  of 
the  jaw  is  remarkable :  it  is  coossified,  exceedingly  compressed,  and 
curved  upwards  so  as  to  resemble  slightly  the  narrow  prow  of  a  South 
Sea  boat.  There  are  two  teeth  on  each  side,  which  are  separated  from 
the  molars  by  a  diastema.  They  ai-e  much  compressed  and  curved  up- 
wards and  forwards,  and  the  anterior  pair  issue  from  the  jaw  in  contact. 
The  crowns  are  lost  in  the  specimen.  The  determination  of  these  teeth 
is  facilitated  by  the  presence  of  the  mental  foramen  below  the  posterior 
one.  This  foramen  issues,  as  is  well  known,  posterior  to  the  canines  in 
all  mammalia^  and  either  below  premolars,  or  the  diastema.  The  two 
teeth  in  our  fossil  will  then  be  premolar  and  canine  respectively,  and  the 
incisors  must  be  regai*ded  as  wanting.  This  is  in  conformity  with  the 
structure  of  the  upper  jaw,  and  is  rendered  probable  by  the  great  reduc- 
tion of  the  symphysis  of  the  lower  jaw  in  the  species.  It  is  also  suggested 
by  the  almost  universal  tendency  to  reduction  of  the  incisors  seen  in  the 
mammals  of  the  same  extinct  fauna.  In  Bathmodon  and  PaUxosyopt  the 
canines  are  thrown  into  the  incisor  series  as  in  Ruminantiay  and  in  Pal(»- 
osyops  the  outer  incisors  are  much  reduced.  In  several  genera  there  are 
but  two  incisors.  Finally  in  Synoplotlieriumy  and  probably  in  Anehipho- 
du8,  the  large  inferior  teeth  described  by  Dr.  Leidy  and  myself  as  in- 
cisors and  which  resemble  the  cutters  of  Rodentia^  are  immediately  in 
front  of  the  mental  foramen,  and  bear  the  same  relation  to  it  and  to  the 
premolar  teeth,  as  do  the  canines  of  PalcROsyops  and  other  mammalia. 
Hence  I  believe  these  to  be  canines,  and  that  the  inferior  incisors  are 
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wanting.  The  probability  of  the  truth  of  this  determination  ia  increased  j 
by  tlie  presence  of  a  Rinall  iiitcrral  lietweoii  them,  and  by  the  fact  that  J 
they  oppose  the  canineB  of  the  upper  jaw. 

LOXOLOPHODON.    Cope. 
Proceedings  American  Philosopliical  Society,  1872,  p.  580,  extra  copies  1 

published  Angust  I'Jth ;  and  p.  488  (Aug.  S3d). 

The  cranium  in  thiH  genus  is  very  elongitte  and  compressed.  Tlie  i 
muzzle  is  posteriorly  roof-shaped,  but  is  anteriorly  concave  and  flattened 
DUt  into  a  bi-lobed  shovel  which  rises  above  the  extremity  of  the  bone. 
This  extremity  ie  eubconic,  and  short  and  decurved.  A  second  pair  of 
hom-oores  Btands  above  the  orbits ;  each  one  composed  externally  of  the 
maxillary  bone,  and  internally  of  an  upward  eiteusion  of  the  posterior 
port  of  the  nasal.  '  Behind  this  horn  the  superior  margin  of  the  temporal 
fossa  Hinks,  but  rises  again  at  its  posterior  portion,  probably  above  the 
level  of  the  middle  of  the  parietal  bones.  This  portion  of  the  skull  is 
injured  in  my  only  specimen.  The  occipital  rises  in  a  wall  upwards  from 
the  foramen  magnum,  and  supports,  probably  a  little  in  front  of  the  junc- 
tion with  the  superior  and  inferior  ridges  bounding  tlio  temporal  fossa,  a 
third  horn  core  on  each  side.  The  base  of  this  core  is  as  stout  as  that 
itboTC  the  orbit,  and  sub-eylindric  in  section.  The  temporal  fossa  has  ita 
principal  extent  posterior  to  the  zygomatic  arch,  and  is  in  foi-m  like  a 
trough,  the  inferior  edge  being  recurved  from  the  squamosal  process  to 
the  summit  of  the  occipital  crest.  It  is  narrow  within  the  zygomatic 
anfa,  which  is  short,  enclosing  a  space  whose  length  is  less  than  one- 
rauri.b  that  of  the  cranium. 

The  occipital  bone  extends  but  n  short  distance  on  each  side  of  the 
condyles,  and  is  separated  from  the  mastoid  by  an  irregular  suture, 
which  is  pierced  by  a  large  mastoid  foramen.  On  the  inferior  face  near 
to  each  condyle  and  one-third  the  distance  from  its  inner  extremity,  is  a 
posterior  condyloid  foramen,  isolated  by  a  narrow  bar  from  the  extremity 
of  the  foramen  Uucrum  poilnriiia.  The  paramastoid  process  is  repi-e- 
aented  by  a  small  tuberosity,  and  tlie  mastoid  by  a  I'atlier  larger  one, 
•omc  distance  anterior  to  it. 

The  meatin  amjitorjun  opens  upwards  just  below  the  external  ridge  of 
the  temporal  fossa  and  at  a  little  distance  behind  the  post-glenoid  pro- 
cess. Its  canal  contracts  rapidly,  and  extends  upwards  and  backwards 
towards  the  labyrinth.  It  is  separated  from  the  foramea  taceriim  by  but 
k  thin  wall,  and  if  theiv  was  an  exjiansion  of  the  cafuni  tympani,  it  must 
hkve  been  exceedingly  small,  owing  to  the  close  approximation  of  the 
mastoid  to  the  basi-occipital  and  splienoid  at  this  point.  The  labyrinth 
is  lodged  in  a  petrous  mass  opposite  the  occipito-mastoid  suture,  and  the 
GMiaU  are  small. 

The  ba»i-oetipital  contracts  anteriorly,  and  with  the  sphenoid  forms  an 

iutermpted  boundary  of  the  foramen  lacf.rum.  This  terminates  oppo- 
^te  to  the  posterior  boundary  of  the  externnl  meatus,  and  gives  rise  to  a 


Cope.]  44  jfeb.  M, 

wide  shallow  groove  which  extends  anteriorly  between  the  pterygoid 
ala  and  the  postglenoid  process,  and  turning  outwards  round  the  latter, 
grooves  it.  Opposite  to  the  postglenoid  process  and  just  posterior  to  the 
end  of  the  pterygoid  a  small  foramen  enters,  which  is  probably  the  /or- 
(tmen  ovale.  Almost  continuous  with  it  is  a  canal  which  pierces  the  base 
of  the  pterygoid  longitudinally,  and  issues  in  an  excavation  of  its  exter- 
nal face  near  the  sphenoid. 

The  pterygoids  are  remarkable  for  their  great  length,  enclosing  as  they 
do  with  the  palatine  x)rocesses,  a  deep,  narrow,  trench-like  fossa,  which 
measures  almost  the  entire  length  of  the  zygomatic  fossa.  Processes  of 
the  sphenoid  contribute  to  these  walls  (which  are  thus  double),  and  the 
sphenoid  roof  is  strongly  concave.  The  alisphenoid  is  elong^ate  antero- 
posteriorly,  and  is  principally  in  contact  superiorly  with  the  frontal;  an- 
teriorly it  has  a  short  suture  with  the  lachrymal.  Almost  its  entire  length 
is  traversed  by  a  shallow  groove  which  terminates  in  a  small  foramen 
opticum,  opposite  to  a  point  marking  the  posterior  third  of  the  zygomatic 
fossa.  The  foramen  rotundum  issues  as  usual  between  the  alisphenoid 
and  the  pterygoid,  but  is  considerably  anterior,  as  well  as  inferior  to  the 
/.  opticum,    I  cannot  determine  whether  the  orbitosphenoid  is  distinct. 

The  lachrymal  is  a  large  bone  of  a  triangular  outline,  the  shorter 
side  being  inferior.  It  is  entirely  on  the  inner  face  of  the  orbit,  and 
as  in  the  elephant,  separates  the  frontal  and  maxillary  by  its  superior 
prolongation.  Its  inferior  border  is  slightly  notched  in  front  by  the 
large  foramen  infraorhitale  posterinSy  and  the  anterior  is  deeply  emargi- 
nate,  passing  behind  the  small/,  lachrymale. 

The  palate  is  remarkable  for  its  length  and  narrowness.  Its  roof  is 
chiefly  composed  of  the  maxillaries,  but  a  very  short  portion  is  formed  by 
the  pahitine  plates  of  the  o,  o,  palatina.  These  are  produced  into  a 
median  point  behind  between  the  nares,  and  exteriorly  form  the  inner 
wall  of  the  postnarcal  trough  for  a  considerable  distance.  The  nuixil- 
larie^  also  form  the  outer  wall  for  a  short  distance,  being  produced  in  a 
contacted  form  behind  the  molar  teeth.  The  two  benes  enclose  a  small 
foramen  in  this  prolongation,  and  a  larger  one  on  the  anterior  suture  of 
the  palatine,  the  foramen  palatinum.  The  palate  is  deeply  concave 
anteriorly.  There  is  an  elongate  foramen  close  to  the  alveolus  of  the  first 
premolar,  extending  anterior  to  it.  The  premaxillaries  are  longitudinal 
and  separated  anteriorly  for  two-fifths  of  their  length,  by  a  large /oram«n 
inciaivum,  which  they  do  not  enclose.  They  extend  on  the  side  of  the 
muzzle  into  an  acute  angle  upwards  and  backwards  and  are  prolonged 
forwards  above  the  exterior  nares,  which  the  suture  reaches  by  an 
abrupt  descent.  The  maxillary  supports  the  malar  on  a  posteriorly 
directed  process  which  reaches  to  the  end  of  the  anterior  third  of  the 
arch  below,  half  that  distance  on  the  side,  and  is  bordered  by  a  narrow 
strip  of  the  malar  on  the  inner  side,  as  far  as  the  anterior  boundary  of 
the  orbit.  The  premaxillaries  do  not  enclose  the  very  large  foramen  tn- 
cisitum  in  front,  and  are  therefore  deeply  furcate. 
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TLc  HtntUion  i»  I.  0  ;  C.  1 ;  P.M.  4  ;  M.  3.  Tlie  caniue  is  a  tusk  of 
comprcsaed  form  wiLli  Anterior  and  iHieterior  cutting  edges,  and  a  strong 
|iO)it«rior  curvature,  Its  Tang  is  embraced  one-third  by  the  pi'e maxillary 
bone,  nnd  is  enclosed  in  a  rib-like  swelling  ef  the  »ide  of  the  cranium, 
wLich  extends  upwardH  and  backwards.  The  premolars  are  weU  woru, 
luid  have  transverse  cordate  surfaces  of  attrition.  These  havd  probably 
resulted  from  the  wearing  down  of  a  chevron  of  two  crests  converging 
inwards,  in  some  with  an  inner  tubercle.  On  the  molars  this  crescent  is 
represented  by  a  Y,  with  the  apex  inwards  ;  oa  the  last,  the  inner  tuber- 
cle is  ut  one  side  (the  posterior)  of  the  apox. 

JfaTM. — I  first  applied  the  name  Losolophodan  to  this  genus  in  a  short 
paper  pubTwhed  August  10,  1872,  as  above  cited,  with  a  diagnostic  de- 
s«ription  ;  the  L.  tt/rauCat  was  there  cited  as  the  firtit  species,  and  is  hero 
retained  as  the  type.  I  again  described  itmore  fully  in  a  paper  published 
August  22d,  citing  Eabasileui  (August  20th)  as  a  synonym,  in  wliich  I 
was  in  error,  as  indicated  by  the  present  paper.  The  same  nomenclature 
wjw  employed  in  a  paper  read  before  the  American  Association  for  the 
Advancement  of  Science,  held  at  Dubuque,  commencing  August  33,  I8T3. 

In  llie  paper  of  August  32d,  I  regm-ded  tbja  genus  as  identical  witli 
that  to  which  I  had  previously  (February  10,  1672)  applied  the  name 
Laxolaphadon,  and  included  in  it  the  species  there  called  lliUhmodoH 
{Lox^l^hodon)  aemtdnetus.  Cope.  With  further  material  this  appears 
not  to  be  correct;  the  BiUhmodon  umicinetut  belongs  truly  to  that 
genus,  and  is  very  near  to  the  JS-  rudiani,  so  that  the  nanie  Loxolophoilon 
l>ec»iTte8  a  synonym  in  this  connection,  and  may  be  used  again  for  the 
pRiHcnt  genus  witliout  interference. 

LoltOLOPHODOK  CORKfTL'B.      Cojie. 

Litiniophadon  eornutat.  Cope.  Frooeedinga  American  Philosophical 
Society,  1872,  p.  380  (August  lOtli).  1.  c.  1873,  p.  488  (August  23d). 
BobatUeut  corniiiuii,  Cope,  American  Naturalist,  1872,  p.  774. 

Eetablislied  on  the  remains  of  a  single  individual,  which  consist  of  a 
neuly  perfect  cranium,  the  right  ecapula  co'mplete,  several  vertebrte 
including  the  sacral,  the  first  or  second  nb,  the  pelvis  complete,  and  the 
entire  right  femur ;  also  probably  the  proximal  eud  of  a  radius. 

The  species  is  remarkable  for  the  narrow  form  of  the  frinium,  its 
width  at  the  middle  being  ane.fourth  its  length.  A  little  in  front  of  the 
middic,  are  situiitod  the  horn-cores.  These  diverge,  the  upper  portion 
baring  an  outward  curvature.  Tlie  base  of  each  is  triangular  with 
obtuse  augles  in  section,  and  the  inner  angle  is  the  section  of  a  rib-like 
projection  which  extends  across  the  middle  line  to  its  fellow  and  rises 
halfway  up  the  horn-core.  Above  its  rather  abrupt  termination,  the 
core  is  tmneversely  compressed,  with  oval  obtuse  apex.  The  core 
measiires  M.  .240(0.5  inches)  from  its  base  in  front,  M.  .108(4.3.'iinchesl  in 
width  at  the  base  behind,  and  .1)77  (!)  inches)  in  diameter  at  tlie  ajiex.  A 
blight  swelling  or  the  sides  of  the  nauzzle  descends  obliquely  forwards 
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from  the  base  of  each  horn,  which  enlarges  below  into  a  prominent  rib, 
which  encloses  the  alveolus  of  the  canine  tusk.  In  front  of  the  homa 
the  muzzle  is  roof-like ;  anteriorly  it  flattens  out,  and  swells  a  little 
above  the  posterior  end  of  the  nasal  meatus.  In  front  of  this  it  expands 
again,  and  rises  gently  to  the  extremity  of  the  bi-lobed  nasal  shovel,  which 
overhangs  the  premaxillaries,  the  nasal  meatus  and  the  greater  part  of 
the  apex  of  the  nasal  bones.  Tlie  latter  is  short  and  with  a  wide  base  and 
resembles  two  lateral  cones  flattened  together,  tlieir  extremities  obliquely 
truncate  outwards  and  excavated.  The  composition  of  the  upper  surface 
of  the  cranium  is  somewhat  difficult  to  determine,  owing  to  the  ii^jured 
state  of  the  posterior  part.  If  we  regard  the  bone  which  bounds  the 
lachrymal  behind  and  above,  as  frontal,  as  I  did  in  originally  describing 
the  species,  it  gives  an  extraordinary  extent  to  the  nasals,  for  the  com- 
mon suture  of  these  bones  extends  V-shaped  backwards,  to  a  point 
opposite  to  the  middle  of  the  zygomatic  arches.  It  gives  to  the  nasals 
an  extent  equal  to  that  of  the  frontals  and  i>arietals  combined.  The^ 
not  only  support  the  anterior  shovels  but  form  the  inner  half  of  the 
median  horn-cores,  rising  as  high  as  the  tuberosity  above  described.  To 
regard  these  bones  as  frontals  would  involve  the  improbable  peculiarity 
of  their  extending  beyond  the  nareal  orifices,  and  the  terminal  cone  of 
the  nasals  is  not  separated  from  them  by  suture.  The  question  is  decided 
in  favor  of  their  being  nasals,  by  those  bones  as  preserved  in  Eobasileui 
pressieorniSy  Cope,  where  the  shovel  is  represented  by  a  tubercle  only  on 
the  side  of  a  continuous  nasal.  The  immense  length  of  the  snout  in  Loxo- 
lophon  looks  as  though  the  nasal  bones  had  extended  themselves  for- 
ward, so  as  to  ossify  the  basal  portions  of  an  elephantine  proboscis. 

The  frontals  descend  behind  the  horns,  with  a  very  obtuse  or  rounded 
continuation,  to  the  inner  side  of  the  fossa,  and  without  any  superciliary 
margin.  They  form  with  the  posterior  part  of  the  nasals  a  shallow  me- 
dian basin.  The  suture  with  the  parietals  is  very  indistinct,  but  if  I 
have  ti-uly  discovered  it,  it  forms  another  posteriorly  directed  chevron, 
and  leaves  but  a  narrow  superciliary  portion  of  the  frontals.  Above  the 
postglenoid  processes  the  parietals  rise  again  to  the  transverse  occipital 
crest,  but  to  what  height  is  uncertain.  At  the  mastoid  region,  the 
cranium  widens  a  little,  and  is  excavated  at  the  sides  by  the  temporal 
fossae.  Near  where  the  lateral  and  posterior  crests  join  the  inferior  ridge- 
like  border  of  the  temporal  fossa,  in  front  of  a  position  occupied  by  a 
knob  in  E,  presHcorniSy  is  a  strong  horn-core  with  sub-cylindric  base. 
It  stands  obliquely  backwards  towards  the  junction  of  the  inferior 
squamosal  and  transverse  crests,  and  is  connected  to  these  by  an  oblique 
ridge,  one  side  of  which  is  marked  with  irregular,  short,  longitudinal 
rugosities.  At  the  base  of  these  elevations  are  three  sinuses.  This  por- 
tion was  found  close  to  the  skull,  but  separated  from  it,  and  the  precise 
mode  of  its  attachment  has  not  been  discovered  by  actual  fit. 

The  occiput  rises  upwards  for  four  inches  above  the  condyles;  perhaps 
it  displayed  a  posteriorly  sloping  transverse  crest  as  in  E.  preasicornis. 
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The  pjunmaatold  iind  iDaatoid  tuberiMltles  are  narrowed  and  extend  ob- 
llijuely  downwairds  and  forwards.  The  lower  part  of  the  exoccipUal 
nttnre  runs  along  a  ridge,  and  there  is  a  tuberosity  in  front  of  tbo  mas- 
toid foramen.  An  irregular  A-ahaped  crest  extends  i]p\Tards  with  tha 
•pes  at  the  inferior  temporal  crest,  and  its  anterior  limb  forming  part  of 
tlie  poaterioT  boundary  of  the  meatim  auditoTiut.  The  inferior  temporal 
crest  is  directed  ontwards  below,  but  forwanis  abore. 

The  narrowness  of  tbo  cranium  is  readiJy  seen  on  comparing  the 
postglenoid  proceBses.  These  are  not  deep,  but  have  considerable  trans- 
rerse  extent,  and  are  separated  by  a  space  onlf  a  tittle  greater  than  tbe 
transverse  diameter  of  each.  The  zygomatic  arches  are  compressed  pos- 
terioriy  with  crest-like  superior  ridge,  but  rounded  above  anteriorly, 
There  Is  not  the  least  trace  of  posUirior  boundary  of  the  orbit.  The 
squamosiil  process  overlaps  the  malar  bone  extensively,  tei-minallug  in  a 
point,  the  latter  ending  obtusely.  The  malar  is  suppoi-ted  in  front  by  a 
aDssillar;  process,  which  Is  united  with  it  by  a  zigzag  suture  on  tbe  outer 
fttce  and  a  squamosal  one  within  and  below.  The  foranun  infraorbUnlt 
txUriut  is  large,  and  issues  a  short  distance  in  front  of  tbe  orbit,  not  so 
near  it  as  in  tbe  elephants.  Prom  tliia  point  to  the  ridge  enclosing  tbtj 
canine  alveolus  tbe  side  of  the  maidllary  bone  is  deeply  concave,  and  the 
palatal  surface  correspondingly  contfacted.  The  bone  Is  continued  up> 
wards  and  outwards  as  tlie  external  part  and  apex  uf  the  middle  horn- 
eoruH.  Anteriorly  it  is  bounded  by  tbe  pretnaxlllary  to  a  point  as  far 
anterior  to  tbe  base  of  tbe  bom  as  the  width  of  tbe  latter;  behind  that 
point  it  Is  in  contact  with  the  nasals.  The  premaxillary  is  prolonged 
upwards  and  backwards  into  a  narrow  tongue.  Its  inferior  portion  is 
convex  above  on  each  side,  concave  below,  with  projecting  alveolar  bor- 
ders, which  are  flat  and  slightly  concave  fore  and  aft.  The  extremity  of 
each  is  rugose  below,  supports  a  prominent  tubercle  medially  and  a 
amftller  one  at  the  superior  angle. 

The  exterior  nares  are  not  separated  by  osseous  septum.  Their  lateral 
border  is  marked  on  the  inferior  surface  of  the  nasal  and  premaxillary 
roof,  by  a  curved  ridge  or  crest,  whicli  convei^e  forwards  and  bound  the 
interior  concavity  of  the  roof.  They  gave  support  to  muscular  or  liga- 
ineutouB  attachments.  The  posterior  angle  of  the  nares  is  abruptly  ex- 
cavated with  thickened  walls.  The  palate  is  remarkably  narrow,  and 
is  most  deeply  excavated  between  the  alveolie  of  the  tusks,  or  at  the 
maxillo-premaxillary  suture.  From  near  this  point  to  tbe  palatine  suture 
a  low  but  sharp  crest  extends  along  the  middle  line.  The  width  of  the 
palate  at  the  diastema  is  one  ninth  of  its  length.  The  diastema  is  more 
than  half  the  length  of  the  molar  series.  The  pterygoid  process  of  tbe 
palate  has  two  convergent  grooves  on  its  inferior  surface. 

The  teeth  are  remarkable  for  tbe  extent  of  the  exposure  of  their  slender 
roots,  as  well  as  their  very  small  siz«  as  compared  with  the  size  of  the 
animal.  Tbn  tusk  is  slightly  turned  outwards  at  the  tip  and  the  inner 
[ace  is  worn  by  attrition  with  some  opposing  tooth  for  one-third  its  length 
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on  the  posterior  third.  The  superior  margin  of  the  enamel  on  this  side 
is  chevron-shaped,  the  apex  being  only  one-third  the  length  from  the 
extremity.  It  extends  further  upwards  in  front  and  on  the  outer  side,  but 
is  worn  in  an  oval  patch  at  the  apex  of  the  chevron  of  this  side  by  contact 
with  the  inferior  teeth,  as  above  described.  The  enamel  is  smooth 
behind,  rugose  in  front.  The  apex  contracts  regularly  to  a  flattened 
obtuse  point.  The  fang  is  hollow  for  about  half  its  length.  The 
enamel  of  the  molars  is  nearly  smootli.  Each  one  has  a  strong  cingu- 
lum  fore  and  aft,  which  is  discontinued  on  the  inner  and  outer  faces  ex- 
cept in  P.  M.  1,  and  M.  2.  In  the  former,  it  is  continued  on  the  outer 
side  at  the  base  of  the  concavity  of  the  exterior  face;  on  the  latter,  it  is 
continued  round  the  inner  side.  The  grinding  surface  of  the  P.  M.  1, 
is  tripodal,  and  probably  composed  of  a  worn  crescent  and  inner  tubercle. 
The  others  are  transverse  arrow-shaped;  the  P.  M.  4  is  much  more  worn 
than  the  others.  M.  2  is  larger  than  M.  1.  Its  oblique  crests  have  evi- 
dently been  worn  from  before.  All  the  molars  have  three  roots,  but  the 
]K>8terior  pair  are  united  for  part  of  their  length  in  all. 

The  vomer  does  not  unite  with  the  superior  crest  of  the  palatine 
bones.  The  sphenoid  flattens  out  behind  the  post-nareal  trough  and  is 
coosified  with  the  basioccipital.  The  latter  is  marked  by  two  oval  sur- 
faces at  the  place  of  suture,  with  a  slight  prominence  between.  No 
lower  jaw  was  found  with  this  specimen,  but  from  the  contraction  of 
the  parts  opposed  to  it,  it  was  evidently  very  small. 

Cranial  MeasuremenU, 

M. 
Length  from  end  nasals  to  end  occipital  condyle  (3 

feet  1.5  inches) 0.930 

Width  just  behind  end  nasal  shovels 192 

**     in  front  of  horns 139 

**     at  base  of  horns  in  front 205 

"     behind  horns  at  a^xxx  of  frontal  suture 185 

**     above  posterior  edge  ituatus  auditoriui 310 

**      between  apices  horn-cores 370 

basis  supraoccipital  hom-core 100 

including  zygomatic  arches  (greatest) 320 

Length  of  nasal  bones  to  ridge  between  horn-cores. . .     .410 

**        **      **        "       **  frontal  suture 540 

**      of  zygomatic  fossa  above 230 

*  *     from  angle  narcs  to  end  shovel 205 

**  "         "         "     "     "  prcmaxillary 155 

*'     from  end  prcmaxillary  to  basis  of  canine 120 

**       **  "  **      "        P.M.I 276 

**      of  molar  series 185 

**     of  palate 450 

of  ptei*ygo-palatine  crcst 200 

of  sphenoid  axis 185 

"  basioccipital  (with  condyles) 128 
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M. 

Width  between  tips  premaxillaries. 070 

"     at  canine  alveoli 185 

*'     between  canine  alveoli 080 

**     at  diastema 050 

''     between  last  molars *070 

**  "      pterygo-palatine  crests 065 

**     of  postglenoid  process 095 

**     between  postglenoid  processes 095 

"     basioccipital  at  front 073 

"  "  "condyles 200 

**     of  space  for  lymphanic  chamber 034 

Length  tusk  on  curve  (12.7  inches) 820 

Diameter  at  middle  (antero-posterior) 050 

"         "  base  "  "        063 

"        "  middle  (transverse) 030 

"        **  crown  P.  M.  1  transverse 022 

"  "  **  antero-posterior 024 

"  "        M.  1  '"  "        035 

"  "  "    transverse 034 

"  "        M.  2        "        043 

"  **  "     antero-posterior 045 

Elevation  of  shovel  above  base  of  apex  of  nasal 060 

The  measurements  may  require  some  correction  in  respect  to  the 
supraorbital  width,  where  the  cranial  walls  have  suffered  from  compres- 
sion. The  frontal  of  one  side  has  been  pushed  so  as  to  overlap  that  of 
the  other  by  about  an  inch. 

The  ieapula  is  of  a  sub-triangular  form,  the  front  being  vertical,  the 
apex  directed  backwards  and  an  angle  upwards.  The  posterior  expansion 
is  considerable,  as  in  the  elephants,  while  the  superior  angle  is  acumin- 
ate and  much  produced  and  massive.  The  spine  is  much  elevated, 
bounding  a  deep  supraspinous  fossa.  It  is  truncate  in  front  descending 
to  near  the  border  of  the  glenoid  cavity.  Its  extremity  is  dilated  in 
alate  fashion,  equally  fore  and  aft,  and  not  posteriorly  only  as  in  the 
elephants.  The  glenoid  cavity  is  flattened  so  as  to  be  longitudinal,  and 
the  coracoid  is  a  rudimental  tuberosity. 

Measurements  of  Scapula, 

M. 

Total  length  (25.25  inches) 0.640 

**     width 480 

Length  apex  from  spine 1^ 

Elevation  of  spine  proximally 125 

Length  of  glenoid  cavity 185 

Width    "         "  "       110 

The  interior  side  of  the  scapula  is  strongly  convex  by  the  development 
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of  two  longitudinal  ribs,  one  corresponding  to  each  fossa,  but  concave  in 
longitudinal  section. 

The  proximal  end  of  the  radius  exhibits  two  facets  oblique  to  each 
other,  the  larger  concave  and  transverse,  the  other  oblique  downwards. 
Transverse  width  M.  0.180 ;  veiticiil  .070.  The  extremity  of  a  humerus 
not  found  with  this  individual,  to  which  the  radius  applies  pretty  well, 
has  a  very  oblique  trochlear  face,  and  measures  seven  inches  across  the 
condyles.     It,  however,  belongs  to  a  smaller  species. 

The  femur  is  entire.  Like  that  of  other  species  of  the  group  it  is 
much  expanded  proximally  and  deep  distally,  with  the  shaft  contracted 
and  somewhat  flattened  in  the  plane  of  the  great  trochanter.  The  latter 
is  in  one  plane,  with  its  external  margin  turned  a  little  backwards.  Tlie 
head  is  pai-t  of  a  globe,  and  is  a  little  more  elevated  than  the  trochanter, 
and  separated  from  its  apex  by  a  shallow  concavity.  There  is  no  little 
trochanter.  The  trochlear  face  is  not  elevated  nor  wide,  and  with  lateral 
borders  subequally  developed.  The  antero-]k>8terior  axis  of  the  Con- 
dyles is  somewliat  oblique  to  a^ne  at  right  angles  to  the  proximal  end. 
On  this  account  the  interior  condyle  is  the  longer ;  its  articular  face  is 
continuous  with  the  trochlear,  with  a  marginal  notch  ;  the  outer  condyle 
is  continuous,  with  continuous  outer  margin.  Strong  ridges  revolve 
from  above  the  condyles  to  the  posterior  face  of  the  shaft,  the  inner  near 
the  condyle.  The  outer  runs  parallel  to  the  main  axis  as  a  low  external 
ala,  and  backwards  three  inches  above  the  condyle.  The  face  between 
them  is  concave. 

Measurements  of  Femur, 

M. 

Total  length,  (31.75  in.) 0.747 

Total  proximal  width 255 

Diameter  of  ball 136 

Transverse  diameter  at  middle  of  shaft 096 

Antero-posterior  **  "  **    074 

**  **         condyles  posteriorly 150 

Transverse  "  "  **  160 

**  **  **  distally 145 

The  pelvis  has  a  large  transverse  expansion.  The  iliac  plates  are  ovoid 
ill  outline,  with  the  apex  outwards  and  downwards.  The  margins  are 
i-atlier  thin  excepting  the  internal  above  the  acetabulum.  These  are 
massive,  and  with  a  longitudinal  excavation.  They  terminate  in  a  deep 
oblique  excavation  for  the  diapophyses  of  the  sacrum.  The  external 
margin  rises  compressed  from  just  above  the  acetabulum.  The  latter  is 
large  for  the  size  of  the  ilia,  and  its  margins  rise  to  a  slight  elevation  be- 
neath the  exterior  margins  of  the  latter.  The  incisura  acetabuli  is  ob- 
claviite,  and  nearly  symmetrical.  The  os  ischium  is  compressed  and  deeper 
than  the  pubis.  It  possesses  a  tuberosity  on  the  posterior  inferior  mar- 
gin. The  obturator  foramen  is  small  and  is  a  vertical  oval.  The  pubis  is 
rather  slender  and  short.     Its  section  at  base  is  subtriangular;  beyond, 
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■e  compressed,  and  is  spirally  twisted  on  itseU  through 
part  of  a  cirole.  Its  anterior  mnrgin  near  the  symphjsia  is  strongly 
rtigoso  for  the  origin  of  the  pecUntui  jnuscle;  the  rugosity  extends  into  a 
liaiul  ou  tlie  outside  of  its  proximal  portion. 

Meiuarcmenti  of  Petvit, 

M. 

Long  diamater  of  ilium 0.G05 

TranBTBTse  do.  at  acotabulum 4!t0 

Length  inferior  tree  margin  do. 8S0 

Long  diameter  acetabulum. 150 

Shorter       "  "  130 

"  '■      obturator  foramen 070 

Width  ischium  at  tuberosity 140 

Length      "      to        "  Ill) 

Diameter  pubis  at  obturator  foramen 082 

Expanse  of  ilia  laid  on  a  flat  surface  and  with  sacnim 

in  place  (4.2  ft.) 1.280 


I 


Tlie  general  character  of  the  pelvis  is  more  like  that  of  the  Elephant 
tluw  that  of  any  Perissodactyle.  It  agrees  with  the  former  and  differs 
from  that  of  the  Rhinoami  in  the  KliortnesH  of  the  pedestals  of  the  ilia 
or  rather  in  the  sessile  position  of  the  latter  on  the  aeetabula;  also  in  the 
Itbsencc  of  production  of  the  iliac  crests  in  a<lvance  of  and  above  the 
sacrum.  It  is  also  elephantine  in  tho  shortness  of  tlie  inferior  elementn 
of  the  pelvis. 

Uf  vertelirin,  there  are  preserved  a  dorsal,  two  lumbar,  and  some  sacral. 
The  first  is  very  short  and  trauHveree.  It  is  so  ii^ured  that  I  can  only 
give  measurements.  The  base  of  the  transverse  neurapophysis  is  a  flat 
oval;  both  capitular  articular  surfaces  are  deep.  The  anterior  lumb.ir 
is  longer,  but  still  short;  its  articular  faces  are  slightly  concave.  Tlie 
neural  arch  is  wide,  and  supports  the  diapophysis.  The  sides  of  tlic 
oentrum  are  concave  and  pierced  by  foramina,  and  there  is  a  strong 
rugose  bypapophysis.  The  section  at  the  middle  is  subtriaugular.  I 
have  three  sacral  vertehrro  which  are  separated  by  very  distinct  sutures. 
They  diminisli  very  rapidly  in  size,  an-d  the  centra  become  flattened  trans- 
verse. It  is  doubtful  whetiier  there  was  a  fourth  vertebra,  and  tlie  tail 
must  have  been  short  and  slender.  The  articular  face  of  the  llrst  is 
»  transverse  rather  broad  ellipse  and  twice  the  diameter  of  Lhe  third 
distally.  The  diapophysis  of  the  second  is  much  the  stoutest.  It  unites 
with  the  subvertical  plate-like  diapophyxis  of  the  flr^t  as  well  as  wi<h 
tliat  of  the  third.  It  is  concave  above,  and  terminates  distally  in  a  mas- 
Mve  L-sbaped  surface  of  articulation  with  the  ilium.  The  foramina  en- 
closed by  the  diapopbyses  arc  quite  la^rge.  The  inferior  face  of  the  first 
SMcntl  centrum  is  slightly  concave  with  a  hypapophysin!  tuberosity  in 
front;  it  is  strongly  concave  in  the  second. 
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MeoMuremenU  of  Vertebra* 

M. 

Antero-posterior  diameter  of  dorsal 0.044 

Diameter  at  bottom  neural  arch  do 040 

Length  base  of  neurapophysis 041 

Diameter  centrum  lumbar  (vertical) 090 

"  **  "        (transverse) 110 

•*  *•  "        (antero-posterior) 080 

Length  three  sacral  vertebrae .226 

Transverse  extent  of  sacrum  (15  in.) 880 

Diameter  first  vertebra  at  free  end  (transverse)  (4.6  in.)    .122 

*•  "  ••  "         (vertical) 093 

*•       last         ••  "  " 021 

"  *•  "  "         (transverse) .065 

'  Total  expanse  of  heads  of  rib 106 

Diameter  capitular  face  (vertical) 048 

"        tubercular  "        080 

Width  rib  just  below  head 050 

Reiteration,  We  may  ascribe  to  the  Loxolophodon  eomutus,  form  and 
proportions  of  body  similar  to  those  of  the  elephant.  The  limbs,  however, 
were  somewhat  shorter,  as  the  femur  is  stouter  for  its  length  t  lan  in  the 
E.  indieus.  It  was  intermediate  in  this  respect  between  the  latter  species 
and  the  species  of  Ehinoeerui,  The  tail  was  quite  small.  The  neck  was 
a  little  longer  than  in  the  elephants,  but  much  less  than  in  the  rhinoce- 
roses; the  occipital  crest  gave  attachments  to  the  ligamentum  mucha  and 
muscles  of  the  neck,  which  must  needs  have  been  powerful  to  support 
the  long  muzzle  with  its  osseous  prominences,  and  to  handle  with  effect 
the  ten'ibie  laniary  tusks.  The  head  must  have  been  supported  some- 
what obliquely  downwards,  presenting  the  horns  somewhat  forwards  as 
If  ell  as  upwards.  The  third  or  posterior  pair  of  horns  towered  above  the 
middle  ones,  extending  vertically  with  a  divergence,  when  the  head 
1ms  at  rest.  The  posterior  and  middle  pair  of  horns  were  no  doubt 
covered  by  integument  in  some  shape,  but  whether  dermal  or  corneous 
is  uncertain.  Their  penetrating  foramina  are  smaller  than  in  the  Bovida 
The  cores  have  somewhat  the  form  of  those  of  the  Aniiloeapra  americana, 
whence  I  suspect  that  the  horns  had  an  inner  process,  or  were  palmate 
as  in  the  prong-horn  at  present  inhabiting  the  same  region.  The  nasal 
shovels  may  have  supported  a  pair  of  flat  divergent  dermal  horns,  but 
this  is  uncertain;  they  are  not  very  rugose. 

The  elevation  of  the  animal  at  the  rump  was  about  six  feet,  distributed 
as  follows: 

Inches. 

Foot 4. 50 

Tibia 20.50 

Femur 31.75 

Pelvis 16. 

72.75 
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The  nnterior  limb  was  stouter  than  the  posterior,  judging  from  the 
propoitioiis  in  EabaiUeim  prtmkorhi;  and  were  no  doubt  more  elevated, 
if  of  tho  Proboscidian  chaiacter.  This  would  give  us  the  hypothetical 
elevation  at  the  withers  : 

Inches. 

Leg 81.00 

Seaputa  (actual) 21.00 

Neoral  spiiies  (extremities) T.OO 

Or  seven  feet,  five  inches SD.OO 

These  measurements  are  niado  from  the  plantar  and  palmar  surfaces, 
allowance  being  made  for  the  pads. 

The  neck,  estimating  from  the  dorsal  vertebra  and  from  the  cervicals 
of  other  species  preserved,  coiild  not  have  exceeded  one  foot  in  length,  and 
may  )iav<:  been  lesn.  This  added  to  the  length  of  the  cranium,  gives  a 
total  of  about  four  feet.  The  obliquity  of  the  antero-posterior  axis  of 
tbe  cervical  vertebnn,  indicates  that  the  head  was  posteriorly  elevated 
above  the  axis  of  the  dorsal  vertebra).  Thus  it  is  eutirely  clear,  that  tlie 
ntozEle  of  this  animal  could  not  havo  readied  the  ground  by  several  feet, 
and  that,  as  oooura  in  the  siniilar  cases  of  the  Tapirs  and  Elephants  there 
iriiiB  a  proboacis  to  supply  that  necessity.  The  indications  derived  from 
th«  bones  of  the  muzzle  confirm  this  conclusion,  as  has  i^en  alreaily 
pointed  out.  There  could  have  been  no  interference  from  the  horns  near 
the  ends  of  the  nasal  hones,  for  the  bases  of  these  project  beyond  the 
origin  of  a  proboscis,  and  were  directed  outwards  while  the  latter  hung 
downwards. 

This  species  was  probably  quit«  aa  large  as  the  Indian  Elepliant,  for 
the  individual  deHoribed  is  not  adult,  as  indicated  by  the  fi-eedom  of  the 
etripbyses  of  the  lumbar  vertebr»,  and  fragments  of  others  in  my  posses- 
sion Indicate  considerably  larger  size. 

Habit*.  The  very  weak  dentition  indicates  soft  food,  no  doubt  of  a 
vegetable  character,  of  what  particular  kind  it  is  not  easy  to  divine.  The 
long  canines  were  no  doubt  for  defease  chiefly,  and  may  have  been  use- 
ful in  pulling  and  cutting  vines  and  branches  of  the  forest.  The  bor 
furnished  formidable  weapons  of  defense.  That  the  anterior  nasal  pair 
were  not  used  for  rooting  in  the  earth  is  evident  from  the  elevation  of  the 
head,  which  would  render  this  impossible. 

This  huge  animal  miist  have  been  of  defective  vision,  for  the  orbits 
hava  no  distinctive  outline,  and  the  eyes  were  so  overhung  by  the  horns 
and  urunial  walls  as  to  have  been  able  to  see  but  little  upwards.  The 
muzzle  and  cranial  crests  have  iibstrueted  the  view  both  forwards  and 
bockwardit,  so  that  this  beast  probably  resembled  the  lihinotiret  in  the 
e  with  which  it  might  have  lieen  ikvoided  when  in  pursuit. 

Loealitn.  The  remains  of  the  LoiolopKodon  eomutui  were  found  by  the 
writer  in  A^uguat,  1872,  in  a  ravine  of  the  bad  lands  of  Wyoming.  The 
greater  part  of  the  cranium  and  the  femur  were  excavated  from  the  base 
i>r  a  cliff  of  perhaps  250  feet  in  heiglit,  on  tlie  side  of  a  ravine  elevated 
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about  1000  feet,  in  the  Mammoth  Bottes,  on  South  Bitter  Creek.  As 
the  basin  of  Bitter  Creek  is  7,500  feet  above  the  sea,  the  fossil  was  taken 
from  an  elevation  of  8,500  feet.  The  horizon  is  the  Bridger  Group  of 
tlie  Eocene  of  Hayden. 

EOBASILEUS.    Cope. 

Proceedings  of  the  American  Philosophical  Society,  1872,  p.  485  (Ex- 
tra copies  published  by  the  author,  August  SOth). 

As  pointed  out  above,  this  genus  resembles  Loxolophadon  in  the  very 
short  cervical  vertebrse,  but  agrees  with  Uintatherium  in  the  mdimental 
condition  of  the  nasal  horn-cores,  which  are  mere  tubercles.  The  posterior 
or  third  pair  of  horn-cores  are  also  very  different,  and  probably  stand  on 
the  largely  developed  lateral  crests  of  the  superior  surface  of  the  cranium, 
as  in  Uintatherium,  They  are  apparently  preserved  in  E,  fureaium 
(which  is  not  the  type  of  the  genus),  and  are  compressed  from  base  to 
summit ;  in  Loxolophadon  the  base  \b  nearly  cylindric 

The  characters  of  this  genus  had  not  been  indicated  in  any  of  the  de- 
scriptions published  by  paleontologists  prior  to  its  establishment  as  above 
cited.  It  is  possible  that  Tinocenis  grand  in  of  Marsh  may  be  synony- 
mous with  one  of  the  species  here  referred  to  it,  but  this  point  cannot  be 
determined  from  the  descriptions  of  that  author. 

The  cervical  vertebra  in  E.  pre»8ieorni$  are  very  short.  The  limbs  are 
much  as  in  Loxolophodon,  as  are  the  scapula  and  pelvis.  The  aymphyHs 
pubis  of  E,  presricornis,  or  an  ally,  is  short,  and  was  separated  from  the 
ischiadic  symphysis,  but  whether  this  belongs  to  the  genus  is  not  entirely 
certain. 

The  navicular  bone,  of  perhaps  the  same  species  as  the  above,  displays, 
as  in  living  proboscidians,  four  inferior  facets,  thus  proving  the  existence 
of  five  toes  to  the  hind  foot.  The  external  facet  is  deeply  concave,  and 
contains  a  pit.  It  is  oblique,  and  unites  with  the  superior  face  by  an 
acute  angle.  It  supported  the  small  inner  toe  by  its  metatarsus  directly. . 
The  other  three  are  more  nearly  on  one  plane,  and  are  deeper  than  wide. 
The  navicular  is  in  form  a  little  less  than  a  quarter  of  a  circle,  and  the 
external  (anterior)  depth  is  one  half  its  transverse  length.  Its  superior 
surface  is  slightly  convex. 

EOBASILEUS  PRESBICORNIS.      Cope. 

Loxolophadon  preMteorniiy  Cope.  Proceed.  Amer.  Philos.  Soc.,  1872, 
p.  580  (published  by  the  author,  August  l^h).  Loc.  cit.,  p.  488  (August 
22).  Eabasileus  cornutus^  Cope,  1.  c,  p.  485  (Aug.  20th),  not  Loxolopho- 
don  carnutus,  Cope,  1.  c,  Aug.  19. 

liepresented  by  numerous  portions  of  the  cranium,  with  fragments  of 
limbs  of  one  individual ;  of  almost  all  portions  of  the  skeleton  exoept  Ihe 
cranium,  of  a  second.  A  humerus  with  astragalus  of  a  third  are  of  un- 
certain reference,  while  a  single  humerus  of  another  species  may  belong 
here.  Fragments  of  several  other  individuals  of  appropriate  size  may 
I>ertain  to  it. 
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TUe  eranium  is  represeiilcd  by  uasal,  maxilliiry,  malar,  occipital  boaes, 
etc  The  first  named  has  a  hiUf  conic  afiex,  and  an  oblique  corapresacd 
liiberocit]r,  whioli  forma  the  lateral  border  behind  it,  and  is  directed  ob- 
liquely upwards.  The  apes  of  ench  nasal  ie  vertically  compressed  acute 
and  is  deeply  pitted  and  rugose  for  miiBCular  or  ligamentous  attachments. 
The  inferior  iatenil  marginal  ridge  is  contracted,  and  encloses  a  concavi- 
median  space.  The  tuberosity  sinks  to  the  level  of  the  median  suture, 
Tli«  posterior  part  of  the  naaal  rises  to  tlie  apex  of  the  middle  horn-core. 
forming  its  inner  face.  The  poslero-fiuperior  angle  of  the  premaxillarv 
reaches  to  near  the  base  of  the  horn,  nnd  in  not  drawn  out  to  a  narrow 
apex  as  in  L.  eornutu*.  The  horn  is  compressed  autero- posteriorly  at 
tli«  base;  at  the  apes  obliquely  inwards  and  forwaitls.  The  outer  face  is 
concave  on  the  lower  hall^  the  inner  convex.  The  poaterior  face  is  cini- 
i*ave  and  the  anterior  convex  when  viewed  from  the  side. 

Meanureiaeati  of  Jiatal  Bone. 

M. 

Width  of  botli  at  tuberosity 0.134 

"  "       base  of  distal  cone 060 

Depth  of  suture  at  front  of  tul)erosity 030 

Length  of  suture  from  premaxillary  to  hom-core 035 

"  horn-core  (in  front)  {6  in.) 150 

Diameter  (externally) 080 

"       of  aiwK.... 048 

The  occipital  region  is  furnished  with  an  enormous  transverse  crest 
wbicli  extends  upwards  and  backwards.  Its  margin  is  gently  convex. 
fttiditSRUpero-Bntcriorfnce  concave.  The  posterior  is  narrowed  by  the  in- 
brior  crest-like  margins  of  the  temporsl  fossa  which  extend  from  the  squn* 
mosal  part  of  the  zygoma  iind  ({raduatly  contract,  terminating  abruptly 
in  a  low  knob  where  it  joins  the  transverse  crost.  The  posterior  fact' 
between  the  former  is  divided  into  two  planes  by  a  low  verliciil  ridge, 
which  terminates  some  distance  below  the  summit.  The  transverse  crest 
18  oontinued  in  a  curve  forwards  on  each  side  as  tlio  superior  margin  of 
the  temporal  fossa,  The  specimen  does  not  indicate  whether  these  sup- 
purtcd  liorns,  but  they  iire  very  stout. 

Meamremcati  of  Occipat. 

M. 

Elevation  from  fornoitn  majnvm 0. liW 

Width  between  inferior  temporal  crests 2-'i'l 

*'      of  condyles  with  foramen IPO 

Elevation  above  internal  sinuses  at  angles 180 

Tbv  mastoid  tiil)erosity  is  short  and  stout ;  the  mastoid  foramen  is  largi' 
ajid  not  piercing  a  crest.  The  ex-ocoipital  suture  is  obliterated.  The  A- 
•tMTKxi  crest  bnhinit  the  meatus  in  LoxalophndDn  ceraaiiii  is  little  marked 
bete.  The  surCice  of  the  bone  has  various  muscular  impressions.  The 
bMi-ouclpital  exhibits  a  low  median   cre.tt  dividing  lateral  concavities  : 
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transverse  width  at  condyles  .077  M.  The  fragments  of  teeth  are  too 
uncharacteristic  for  specific  description.  Numerous  cranial  fragments 
accompany  the  above,  but  have  not  yet  been  properly  placed. 

The  atlfu  is  broken ;  its  cotyloid  cavities  are  rather  shallow,  and  the 
(liapophyses  small.  Its  antero-posterior  diameter  below  at  the  middle 
line  is  .070  ;  at  base  of  diapophysis  .070.  The  condyles  of  the  femur 
present  the  characters  of  the  group.  There  is  a  deep  vertical  groove  on 
the  inner  side  just  above  the  condyle.  The  latter  approach  each  other 
closely  on  each  side  of  the  intercondylar  fossa  and  are  flattened  on  the 
superior  posterior  margins.    Width  across  extremities  M.  .150. 

At  a  distance  of  one  or  two  hundred  feet  from  the  above  specimen  I 
found  portions  of  the  skeleton  of  a  smaller  animal,  probably  a  different 
but  allied  species.  It  is  represented  by  portions  of  ribs  and  limbs,  of  which 
the  ulna  is  described  under  Uintatherium,  IVo  or  three  hundred  yards 
fi*om  the  typical  specimen,  I  obtained  remains  of  almost  all  parts  of  the 
skeleton  of  what  is  probably  the  present  species.  The  femur  is  identical 
in  character.  The  specimen  embraces  cervical  dorsal  and  lumbar  verte- 
brse,  ulna,  both  femora  and  tibise,  astralagus,  navicular,  etc.,  and  large 
parts  of  the  scapulsB  and  pelvis. 

The  scapula  in  its  proximal  portions,  differs  little  from  that  of  Loxo^ 
lophodon  eornutus  besides  in  inferior  size.  The  coracoid  is  a  compressed 
tubercle  enclosing  a  groove  with  tlie  glenoid  cavity. 

M. 

Diameter  glenoid  cavity  (longitudinal) 0.168 

"  "  **       (transverse) 098 

The  OS  pubis  displays  a  strong  pectineal  rugosity  commencing  near  the 
acetabulum. 

M. 

Long  Diameter  of  acetabulum 0.143 

length  ischio  pubic  suture 108 

Diameter  pubis  near  acetabulum 052 

The  femur  is  nearly  as  long  as  that  of  Loxolophodon  eornutuSf  but  is 
more  slender,  and  has  a  relatively  smaller  head.  It  is  flattened  fore  and 
aft,  and  the  great  troclianter  is  much  expanded  and  with  a  shallow  con- 
(^vity  on  the  posterior  face.  There  is  a  marked  concavity  on  the  posterior 
face  of  the  shaft  above  the  condyles.  There  is  a  rudiment  of  the  little  tro- 
chanter. The  tibia  is  scarcely  throe-fourths  the  length  of  the  femur,  and 
has  a  rather  contracted  shaft,  which  is  in  section  rounded  triangular,  one 
angle  presenting  forwards.  Tbcre  is  no  spine  except  a  rudiment  in  the 
swollen  upper  portion  of  the  anterior  ridge.  The  articular  surfaces  are 
together  rather  narrowly  transverse.  They  are  separated  by  a  keel  which 
is  undivided  posteriorly  ;  anteriorly  the  contiguous  margins  of  the  cotyli 
separate.  The  long  axis  of  the  inner  of  these  is  directed  autero-posteri- 
orly  outwards  in  front ;  of  the  other  similar  but  much  more  transverse. 
It  overhangs  the  shaft  outwards  and  backwards  and  supports  beneath, 
the  subround  down-looking  fibular  articular  surface.    The  distal  articu- 
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lar  surface  is  distinguished  from  allied  species  by  the  downward  promi- 
nence of  the  malleolar  process,  the  antero-posterior  width,  and  the  greater 
extent  of  the  fibular  articular  face.  The  face  is  slightly  concave  antero- 
posteriorly  and  openly  sigmoidal  transversely. 

MeoiuremenU  of  Leg. 

M. 

Length  with  astragalus  in  place 1.200 

Femur,  length 750 

"       diameter  ball 118 

*'       width  at  great  trochanter 220 

«  "      **  middle  shaft 091 

**       depth  **         "     060 

Tibia,  length 470 

**    width  proximal  surfaces  (transverse) 147 

**  **  **         (antero-posterior) 070 

*'      transverse  diameter  shaft 061 

**      antero-posterior         **  065 

"  "  "      distal  articulation 092 

"      transverse  **         "  "  121 

Fibula,  length 430 

*^       transverse  width  at  middle .032 

**       width  proximal  articular  face 042 

**  **     malleolar        "        **  (transverse) 052 

"  <*  **  "        "  (longitudinal) 044 

A  section  of  the  fibula,  near  the  proximal  end,  is  sub-triangular  ;  a 
short  distance  below,  sub-circular;  on  the  distal  two-thirds  it  is  flat,  with 
the  thinner  edge  convex  inwards. 

The  (utragalus  is  a  flat  bone,  with  its  entire  superior  face  occupied  by 
the  tibial  articular  surface.  This  is  as  broad  as  long,  and  very  little 
convex.  It  is  broader  in  front  than  behind  ;  the  outer  margin  is  concave, 
the  inner  slightly  convex.  The  posterior  margin  projects  most  on  the 
outer  side,  and  it  is  divided  by  a  pit-like  cavity,  which  sends  a  groove  to 
the  inner  margin.  The  outer  malleolar  surface  is  an  antero-posterior 
oval ;  the  inner,  a  concavity,  beyond  which  the  inferior  portion  of  the 
bone  projects.  The  inferior  face  is  divided  by  a  prominent  transverse 
angle,  between  sub-anterior  and  sub-posterior  faces.  The  latter  receives 
the  calcaneum  on  two  oval  surfaces,  which  are  joined  behind  by  a  narrow 
strip.  The  navicular  face  is  sub-rhomboid,  the  cuboid  one-third  as  large, 
and  triangular,  with  a  round  base  outwards.  The  margin  of  the  former 
scarcely  projects  beyond  the  superior  face. 

Measurements  of  Astragalus, 

M. 

Total  width 0.128 

"     length 107 

Width  tibial  face  in  ftont 090 

A.  P.   8. — ^YOL.   XIII.   H 
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M. 

Length  tibial  face  externally 088 

^*      internal  malleolar  face 045 

''      outer  calcaneal  do.  antero-pAsteriorly 050 

Length  navicular  facet 095 

Width  do.  (antero-posterior) 060 

Length  cuboid  facet .065 

Width  do.  (antero-posterior) 085 

A  navicular  belonging  to  the  individual  mentioned  first  has  been  already 

described. 

Measurements  of  Navicular, 

M. 

Depth  in  front 048 

Width  (transverse) 097 

-    "      of  external  facet 085 

"       **  second 026 

"        "  third 047 

"       "  internal 038 

A  distal  end  of  a  humerus  was  found  with  two  astragali  about  a  hun- 
dred yards  from  the  last  individual.  The  articular  face  is  very  oblique 
to  the  transverse  axis,  but  is  about  equally  developed  on  opposite  sides  of 
the  shaft.  The  condyles  are  unequal,  have  parallel  axes,  and  are  separated 
by  but  a  shallow  concavity.  The  foss»  of  opposite  sides  are  not  very 
large  nor  deep. 

Measurements  of  Humerus, 

M. 

Transverse  diameter  distally 175 

Do.  of  inner  condyle 104 

**     outer       "      125 

Transverse  diameter  olecranon 110 

The  portion  of  nlna  just  measured  belongs  to  the  individual  of  which 
80  many  fragments  were  found,  or  No.  2. 

The  dorsal  vertehrm  of  the  same  are  somewhat  distorted  by  pressure  ; 
I  will  therefore  describe  a  cervical  of  natural  form.  The  centrum  is  very 
short,  and  the  articular  face  is  a  wide,  transverse  oval.  Both  are  slightly 
concave,  and  the  axis  being  slightly  oblique,  the  anterior  is  the  more 
elevated.  The  surface  of  the  latter  is  quite  rugose,  except  on  the  margins. 
The  cervical  canal  is  wide,  and  the  neur-  and  parapophyses  narrow.  In- 
ferior surface  regularly  convex. 

Measurements  of  Cervical  Vertebra. 

M. 

Length  centrum 044 

**       basis  ncurapophysis 040 

"       anterior  articular  face 102 

Depth  **  "  086 

Width  neural  canal  at  base 060 
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lUitoratinii.  The  elevation  of  tliin  aninml  was  not  much  Ibsb  tlian  that 
of  tbe  haxolophodoH  eorniUn*,  bul  the  priJimrtions  were  more  Blender.  As 
tn  all  the  species  of  Vintalheriam  in  which  the  horns  are  known,  these 
appetidageB  stood  in  front  of  the  orbits,  and  nearer  the  nareal  opening 
tban  in  tlio  type  of  the  fortoer  genua.  The  muizle,  loo,  is  materially 
iiJiorMraadmoreooDtnict«d,  and  the  true  apex  of  thomuzile  was  not  over- 
hung by  the  great  cornices  seen  in  Loxiflopliodon.  The  bom-shefttbs  were 
probably  simple,  while  in  L.  eornutun  they  wrer«  probably  palmate.  The 
ucctpit^il  and  parietal  crests  are  much  more  extended  in  thin  species  than 
ill  Ibe  L.  (omuliit,  so  that  in  life  the  snoiit  and  muzzle  had  not  such  a 
preponderance  of  proportion  as  in  that  species.  All  the  ipeoies  of  this 
genus  wore  rather  more  rhinoeerotic  in  the  proportions  of  the  head, 
altlioagh  the  horns  and  tusks  produced  a  very  different  physiognomy. 
The  extremities  of  the  nasal  bones,  though  not  excavated  as  in  that 
Epeuies,  are  strongly  pitted  and  exoatosed,  and  this  taken  in  conikeaHon 
with  the  elevation  of  the  head  renders  it  probable  that  this  species  also 
poaecssed  a  proboscis. 

nintory.  This  species  was  originalljr  described  by  the  writer  in  a  short 
paper,  which  was  published  and  distributed  August  19th,  1873,  uniler  the 
generic  name  Lorolophodon.  I  shortly  afterwards  referred  it  to  the  new 
genus  A'vhiiiakaK,  under  the  name  carnutat,  nnder  the  impression  that  it 
was  tliB  same  as  the  Loxitlophodon-  eorrkutut;  but  finding  this  was  not  the 
case,  I  again  used  the  specific  name  here  adopted.  More  than  a  month 
later  Prof.  Marsh  (8epteml>er  Slat)  described  a  spedes  under  tlie  name 
of  Tiiiceeriu  ffrandu,  which  agrees  with  this  one  so  far  as  relates  to  the 
length  of  liom-cores,  bnt  that  it  is  the  same  species  cannot  now  be 
positively  asserted.  I  originally  (August  30th,  1873)  alluded  to  the 
hum.4iores  as  situated  on  tlie  frontal  bones  ;  Marsh  has  since  asserted 
them  to  be  composed  of  the  maxillarieB.  I  have  discovered  on  the  first 
opportunity  of  making  a  detailed  examination,  that  tlie  inner  face  is 
composed  of  the  posterior  part  of  the  nasal  bones,  and  tlio  exterior  of 
tlie  maxilla  ries. 

EOHABILEUS   FUBCATCB.      CojW. 

Lototophodon  bifiirealu*.  Cope,  in  extra  copies  on  Proboscidians  of  tlie 
Eoc«ne  of  Wyoming,  mailed  by  the  author,  August  19th  16T2.*  Lozo- 
tophedon  furcUut  in  tlio  same,  Proceedings  American  Philosophical  So- 
diety,  1873,  p.  GdO,  September  30th.     L.  c.  488,  August  33d. 

Tliia  spvcies  was  originally  described  from  n  large  horn-core  whose 
extivmital  part  resembles  strongly  th«  nasal  sliovel  of  EobiuiUut  eor- 
nwfui,  on  which  ai'cuuut  I  reforrud  it  to  that  position  on  the  skoll. 
Mftrsh  has  ilescriWd  somewliat  similar  horn-cores  from  the  lateral  crests 
of  the  akull  behind  in  U.  mirabile,  wlieiice  it  may  l>e  that  my  specimen  is 
referuble  to  tliat  position,  iiltlioiigh  it  differs  much  from  those  of  that 
a|i«ciCH. 
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The  basis  is  very  narrow  and  lenticular ;  a  short  distance  above  it  the 
outer  side  is  convex.  The  anterior  and  posterior  extensions  of  the  base 
differ ;  the  one  is  thinner,  the  other  more  massive  and  with  a  shallow 
groove  above  its  commencement.  The  latter  may  be  posterior.  If  so, 
the  compressed  apex  of  the  horn-core  sends  down  a  rib  outwardly  to  the 
anteriorly  and  one  inwardly,  which  disappears  on  the  convex  base.  The 
general  form  is  spatulate  with  the  apex  expanded  obliquely  across  the  lat- 
eral crest,  and  regularly  rounded  in  superior  outline.  Its  anterior  face 
is  flat,  the  posterior  convex ;  its  snrface  is  grooved  by  very  small  blood 
vessels. 

As  compared  with  the  posterior  horn-core  of  Loxolophodon  cornutui, 
there  is  every  difference.  That  is  continuous  with  one  margin  of  the 
crest ;  this,  erect  above  it ;  that  has  a  round  base,  this  a  lenticular  one. 
It  is  more  like  that  of  U.  mirahile,  which  I  only  know  from  Marsh's  figure, 
but  abundantly  distinct.  It  is  much  more  elongate,  especially  above  the 
posterior  ?  part  of  the  crest,  and  is  flattened,  and  without  the  triangular 
section  of  that  species. 

Measurements  of  Horn-core, 

M. 

The  total  length  above  crest  (5.5  inches) 0.185 

"       "         **         "      base  (7J  inches) 180 

Width  across  apex  (in  front) 095 

Thickness  across  apex  (in  front) 028 

**       at  base 040 

It  is  not  certain  that  this  horn  may  not  belong  to  the  E,  pressicornis,  if 
it  be  a  posterior  core,  of  w^hich,  however,  I  am  not  yet  entirely  sure.  In 
that  case  the  name  fureatuSy  under  which  it  was  first  described,  becomes 
a  synonym  of  E,  pressicornis. 

UINTATHERIUM.    Leidy. 

Proceedings  Academy  Natural  Sciences,  Philadelphia,  1872,  page  169 
(published  early  in  August).  DinoceraSy  Marsh,  Amer.  Journ.  Sci.  Arts, 
1872.     October,  1872  (published  September  27). 

This  genus  resembles  the  last  in  its  general  proportions,  but  differs  in 
its  more  elongate  cervical  vertebrse.  The  centra  of  these  are  flat  at  both 
extremities,  but  havS  not  such  a  marked  elephantine  abbreviation  as 
seen  in  the  two  genera  above  described.  This  enabled  the  head  to 
approach  the  ground  more  nearly,  and  as  the  limbs  were  shorter  in  some 
of  the  species,  they  no  doubt  modified  the  length  of  the  proboscis,  if 
present. 

Several  names  have  been  applied  to  this  genus.  Professor  Leidy's 
name  here  employed,  bears  date  early  in  August,  but  of  the  precise  day 
I  am  not  informed.  Professor  Marsh,  in  the  Am.  Jour.  Sci.  and  Arts, 
1872  (Sept.  21  st),  applied  the  name  Tinocerasto  a  species  {T,  grandis) 
perhaps  of  this  genus,  and  gave  a  description  in  which  some  of  the 
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generic  characters  niflir  have  Vicen  nienticmed.  He  liod  previously  applied 
Uwithout  description  to  the  Uintatheriam  antfpt,  Aug.  24th  (and  lOth", 
111  nil  ornttum,  where  MattoAon  'iiicfpt  Li  altered  into  Tinoecrai  'infepn). 
At  DO  clunictcrs  Whatever  were  assigned  to  it  on  either  of  thcsB  occa- 
■loiMi  it  liad  no  value  in  zoological  iiomeuclatare,  nnd  munt  bear  date 
8i!Iit«m1)«r  Slst,  Under  date  of  September  3Tlh,  Prof.  Harah  proposed 
tile  lume  D\noetrai  (American  Joum.^l  Science  Arta,  1S73)  for  the  U. 
miraiHt,  but  did  not  giro  fain  reasons  for  Heparating  it  from  hJa  former 
gvBni  (the  namee  of  the  two  bear  an  objectionable  resemblance),  or 
thOM  published  by  Dr.  Leidj,  or  myself.  Until  such  reasons  bo  adduced, 
I  ntain  it  also  in  Uiatatherium,  as  is  done  hy  Dr.  Leidy. 

I  wn  aoqnainted,  by  autopsy,  witli  two  species  of  tlii»  geuus.  None  of 
them  ve  bo  large  as  the  EobatUcut  preiuieatnii ;  U.  rohuitum,  Loidy, 
ii  nn»ller,  and  the  U.  Itittutre.  Marali,  smaller  still.  V.  mirabile 
{Dinoetriu,  Marsh)  is  about  the  size  of  the  E''.  robvilUTo,  and  nearly  allied 
(tit;  but  it  may  be  distinct,  as  it  has  a  larger  mastoid  process.  Tinoferiu 
grandit.  Marsh,  agrees  in  measiirements  with  the  E.  preMteornt'*,  and  in 
jmbups  that  species  or  the  S.  /■ureaittt.  The  Tinoe«rai  aneepi,  Marsh, 
hubeviiBO  imperfectly  ohatacteriaed  as  to  be  practically  unknown.  It 
i)  ons  of  the  smaller  spaoies,  and  jx  most  likely  to  be  identical  with  the 
r.  mbuiium,  whose  name  it  antedates.  Until  these  points  be  cleared  up, 
1  retain  three  species,  as  follows  :  UintntheHum  roliailum,  Leidy  ;  U. 
miraitlt,  Marsh  ;  U,  tatuttre.  Marsh.  Fi>r  convenienoe  I  compare  these 
tfttits  with  those  of  Eobatilcua. 

Tbo  nneo-maliUary  horn-cores  have  been  seen  In  S.  preuirarnu  and  U- 
■■(failb,  uqU  the  nasal  tubercles  in  the  same.  The  posterior  bom-cores 
*n  known  in  the  U.  mirahilc.  The  posterior  and  lateral  crests  uf  the 
Mtriimn  inclose  a  basin-shaped  concavity  above  in  all  these  si>ecies ;  it 
^  bceu  obiserved  in  all  but  E.  furoatui.  The  dentition  is  similai'  to 
thatinioTOlw/iAodon,  t*.*.,  I.  0;  C.  1  ;  P.M.I;  M.  2.  The  first  premolar 
In  r.  latailre  has  an  internal  cone  and  outer  concave  crest.  The 
WDcn  lurfiices  of  lbs  other  teeth  in  tliat  species,  17.  robuthim  and 
C  nirnbiU,  ore  narrow  ovate,  with  a  deep  exterior  emargination.  The 
trae  miliars  support  two  crests,  which  converge  inwards  and  unite  with 
*  small  tubercle  behind  the  apex  in  U.  lueutlre  and  .(T.  Tobuttuni.  The 
tiuk  i«  long,  compressed  aud  double-edged,  as  in  liotelophodon.  The 
IM  interior  molar  in  U.  robuHam  possesses  tliree  transverse  crests,  the 
l>t'*t<irlor  two  parallel,  and  obliquely  directed  inwards  towards  the  axis 
'^  U>o  anterior,  which  is  the  highest. 

lo  a  gpecimen  of  one  of  the  smaller  spe-cles,  the  ulna  widens  uonsider- 

»hlj  [listslly,  being  neaily  as  wide  as  the  olecranon.    The  latter  is  large, 

"Mtenad  and  subtransverse,  aud  presenta  a  sharp  ridge  inl,orualty.    On 

"ts  iiuH-r  tide  of  the  distal  part  of  the  articular  face  for  the  humerus  is  a 

,    tobntile,  from  which  a  short,  wide  groove  runs  out  on  the  inucr  face  of 
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the  bone,  the  head  of  the  radius  is  a  little  exterior  to  the  middle  line,  and 
the  shaft  crosses  the  uliia  in  an  open,  shallow  groove  to  the  inner  side. 

The  cuboid  is  flat,  and  displays  two  proximal  and  two  distal  articular 
facets  in  C,  fureaiuni.  The  astragalus  of  the  same  species  is  subbifui^oate 
posteriorly,  and  has  internally  an  extensive,  oblique  malleolar  fossa.  The 
ealeaneum  is  short  and  massive,  with  two  superior  and  one  small  anterior 
articular  facet. 

The  species  may  be  thus  distinguished  :  / 

1.  Large  species  (occipital  condyles  extending  over  about  M.  0.170.) 
Naso-maxUlary  horns  long ;  tibia  with  wide  articular 

faces E,  pre$$kami$, 

Horn-cores  flat,  elevated E,  furcatut, 

2.  Species  of  intermediate  size. 

A  prominent  mastoid  process,  molars  smaller U.  robuHum, 

Mastoid  process  not  prominent;  maxillary  honi-cores  low, 
triangular;  posteriot  horn-cores  short,  triangular  in  section      U,  mirabiU. 
S.  Smallest  species  (occipital  condyles  extending  over  about  M.  0  .05.)' 
Molar  teeth  larger,  the  last  with  a  posterior  expansion. .       U.  kututre. 

Previous  to  describing  the  species  I  notice  a  part  of  the  skeleton  of  a 
large  mammal,  second  only  in  bulk  to  Loxolophodon  and  EobtuUe^u  above 
described. 

These,  which  were  not  found  in  association  witli  a  cranium,  consist 
of  several  vertebr®,  some  carpal  bones,  the  entire  hind  limb  of  the  left 
side  except  the  toes  and  the  cuneiform  and  navicular  bones. 

The  odontoid  process  is  very  stout,  with  a  descending  trihedral  apex. 

Length  M.  .078,  diameter  at  base,  .048.     A  dorsal  vertebra  with  a  single 

(anterior)  capitular  ai*ticular  face,  is  quite  concave  in  front. 

M. 

Diameter  antero-posteriorly 057 

**        vertically 094 

A  cervical  vertebra  has  the  proportions  of  the  dorsal  as  to  its  centrum, 
thus  dilfering  materially  from  species  previously  described.  The  articu- 
lar surfaces  are  slightly  concave. 

M. 

Length  (antero-posteriorly) 0.065 

Diameter  vertical 087 

**       transverse 100 

The  femur  resembles  that  of  the  other  species  already  described,  but 
is  remarkable  for  the  relatively  small  size  of  the  head.  While  the  lengths 
of  the  bono  are  not  very  different,  and  the  expanse  of  the  great  trochanter 
about  the  same,  the  head  of  L,  cornutus  is  large,  the  present  one  is 
very  much  smaller,  and  that  of  E,  pressicornU  intermediate.  Thei'e  is  a 
rudimental  third  trochanter,  and  the  condyles  are  as  large  as,  and  similar 
to  those  of,  A\  pressicornis.  The  external  marginal  condylar  ridge  is 
quite  short.  The  shaft  is  broken  and  some  small  pieces  lost ;  it  is  now  26 
inches  long,  but  was  no  doubt  longer  when  complete. 
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MectsuremenU  of  Femur, 

U. 

Expanse  of  great  trochanter 0.230 

Diameter  of  head *109 

**         **  shaft  at  middle 093 

**        above  condyles- 152 

**        at  extremity  of  condyles 139 

**        (vertical)  of  inner  condyle : 125 

The  tibia  is  perfectly  preserved.  It  is  short  and  stout  and  with  massive 
extremities.  The  outer  basal  part  of  the  spine  remains  and  is  prominent. 
The  co^li  are  not  oblique ;  the  inner  is  subround,  the  outer  transverse, 
-widening  outwardly ;  their  long  axes  are  at  right  angles  to  each  other.  The 
crest  is  a  low  ridge  of  contact  of  the  cotyli.  The  superior  fibular  face  is 
a  transverse  oval ;  the  inferior  much  smaller  than  in  E.  pressicornit.  The 
shaft  is  contracted,  and  flattened  behind  and  on  the  inner  side.  The  dis- 
tal extremity  is  transverse,  less  truncated  for  the  fibula  than  in  E.  pressi. 
carnisy  less  convex  behind,  and  with  a  less  prominent  external  malleolus- 
The  point  dividing  the  astragalus  behind  is  more  prominent. 

Mectsurements  of  Tibia. 

M. 

Total  length, 0.398 

Diameter  head  longitudinal 080 

**  "    transverse 138 

"        shaft  transverse 063 

**  **    antero-posterior OGO 

"        distal  articulation    ** 077 

**  **  "  transverse 113 

**  **    extremity,  fore  and  aft 093 

**  "  "  transverse 125 

These  measurements  show  that  this  bone  is  considerably  shorter  than 
in  E.  preisicornisy  though  of  equal  distal  diameters.  -  In  both  species  the 
measurements  considerably  exceed  those  given  by  Marsh  for  his  Titano- 
Uierium  (?)  aneeps.  The  form  of  the  articular  extremities  di£fers  from 
both  in  being  more  narrowed  and  transverse. 

The  fibula  is  larger  proximally  and  smaller  distally  tlian  in  E,  pressi- 
rornii.     Diameter  proximal  articular  face  .039  ;  of  the  distal  .045. 

The  a«<ra^a{tM  is  similar  in  size  and  form  to  that  of  E.  pressicornis,  but 
differs  in  two  points.  The  posterior  margin  is  deeply  incised  for  the  lig- 
amentous insertion,  and  the  outer  lobe  is  clearly  cut  to  this  fossa,  on  the 
inner  side.  There  is  a  pit  for  a  ligament  on  the  convexity  of  the  inner 
part  of  the  middle  of  the  tibial  articular  face.  A  third  difference  is  seen 
on  the  inferior  face.  The  inner  calcaneal  facet  is  longer  and  narrower, 
and  is  margined  on  the  inner  side  by  a  large  fossa  parallel  to  its  axis, 
which  is  wanting  in  the  other  species.     The  ealeaneum  is  short  and  wide ; 
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its  only  anterior  articulation  is  with  the  cuboid  and  is  small.    The  heel  is 
deeper  than  long  and  is  obliquely  truncate  downwards  and  inwards. 

MeaaurerMnts  of  Caleaneum. 

M. 

Len^h 0.105 

Width 0d2 

Depth  in  front 056 

Length  heel 047 

Depth      **     055 

Length  cuboid  facet 088 

The  euboid  is  a  flat  sub-triangular  bone  with  two  unequal  articular 
faces  below. 

M. 

Length 064 

Width 076 

Depth 031 

Length  cuneiform  (antero-postcrior) 040 

Depth  "  017 

A  humerus  of  a  third  specimen  may  or  may  not  belong  to  this  species. 
It  was  found  in  anotlier  locality.  Its  condyles  are  much  less  oblique  than 
in  that  one  described  under  E,  pressicornis.  It  belonged  to  a  larger 
animal,  see 

Measurements  of  Humerus. 

M. 

Transverse  diameter  distally  (7.75  in.) 1^5 

"  **        inner  condyle 125 

The  olecranar  fossa  is  shallower. 

Remarks, — The  remains  were  discovered  by  the  writer  in  the  Bridger 
Bad  Lands  on  South  Fork  of  Bitter  Creek,  Wyoming. 

UlKTATHERIUM  ROBUSTUH.      Lcldy. 

Proceedings  Academy  Natural  Sciences,  Philadelphia,  1873,  p.  169, 
August.  UintamaMix  atrox^  I^idy,  1.  c.  (?  ?)  TttanoOierium  anceps,  Marsh, 
American  Joum.  Sci.  Arts,  1871,  p.  35. 

I  have  been  able  to  examine,  through  the  kindness  of  Prof.  Leidy,  the 
type  of  his  description,  and  find  it  to  belong  to  a  smaller  species  than  any 
of  those  above  described.  The  lateral  parietal  and  supra-occipital  crests 
are  well  developed,  and  the  latter  extends  obliquely  backwards.  Several 
peculiarities  are  to  be  observed  in  the  dentition.  Thus  there  is  great  in- 
equality in  the  height  of  the  transverse  crests  of  the  posterior  upper 
molar,  the  anterior,  or  the  arched  one,  rising  to  a  high  cusp  at  its  outer 
extremity.  A  small  tubercle  exists  on  the  side  of  the  inner  angle  of  the 
grinding  surface  in  the  penultimate  molar.  The  same  angle  is  madh 
elevated  in  an  anterior  molar.    The  canine  is  wider  distally  than  in  L. 
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cornutuSy  and  less  recurved.  The  mastoid  process  is  quite  prominent. 
The  humerus  has  a  prominent  internal  condyloid  ridge  and  tuberosity, 
and  the  condyles  are  not  veiy  oblique.  The  inner  posterior  lobe  of  the 
tibial  face  of  the  astragalus  is  quite  well  defined ;  there  is  no  median 
ligamentous  pit  on  the  trochlear  face. 

Mecuurements  (from  Leidy). 

Inches. 

Depth  lower  jaw  at  last  molar 3.25 

Length  humerus  about 21. 

Diameter  at  condyles 7.50 

Found  by  Dr.  J.  V.  Carter  and  Dr.  Leidy  near  Fort  Bridger,  Wyoming. 

Dr.  Leidy  has  suggested  that  this  species  and  the  Dinoceras  mirdbiliH 
of  Marsh  are  identical. 

UlNTATHEBIUM  MIRABILE.      Marsh. 

Dinoceras  mircUnlis,  Marsh,  Amer.  Journ.  Sci.  Arts,  1872,  October 
(published  Sept.  27).    Loc.  cit.  Jan.  28th,  1873. 

The  cranium  of  this  species  has  been  very  partially  described  as  above 
cited,  but  from  figures  in  the  last  named  paper,  largely  supply  the  de- 
ficiency. From  this  it  is  evident  that  it  differs  from  Loxolaphodon  cornutun 
in  the  generic  characters  already  mentioned,  and,  further,  in  the  anterior 
'  position  of  the  naso-maxillary  horns,  the  perforation  of  the  lachrymal,  the 
anterior  development  of  the  malar,  tlie  oblique  occiput,  &c.  It  differs 
from  the  E.  preasicornis,  besides  the  inferior  size,  in  the  shorter  nasal 
bones  and  greater  posterior  approach  of  the  pre-maxillary  bones  to  Hie 
base  of  the  horns  ;  in  the  much  short-er  horns  and  greatly  smaller  part 
taken  in  their  composition  by  the  nasals. 

These  differences  account  for  the  great  number  of  errors  committed  by 
Prof.  Marsh  in  his  allusions  to  other  species,  especially  Loxolophodon 
cornutua  described  by  me  (see  his  second  article  above  quoted). 

Measurements  (from  Marsh). 

M. 

Length  of  cranium  (28.5  inches) 722 

Width  over  orbits 202 

***     between  summits  naso-maxillary  cores 169 

**  "  **        nasal         **  038 

Height  naso-maxillary  cores  (3  inches) 075 

Length  canine  (9.25  inches)  below  jaw 232 

Diameter  fore  and  aft  at  base 064 

<*       transverse     **      " 025 

Length  of  molar  series 150 

Last  superior  do 086 

A.   p.   8. — VOL.   XIII.   I. 
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UlNTATHERtUX   LACU8TRE.      Manh. 

Dinoceras  laeustrUy  Marsh,  1.  c.  October,  1872.  (Published  September 
27th,  1872.) 

I  have  several  of  the  teeth  and  the  occipital,  parietal  and  other  por- 
tions of  the  cranium  of  this  species.  It  is  distin^ished  from  its  con- 
geners, apart  from  its  smaller  size,  by  the  large  size  of  teeth.  These  are 
nearly  as  large  as  those  of  Loxohphodon  eomutuSy  and  considerably  larger 
than  those  of  U,  robustum  and  U,  mirahile,  Tlie  occipital  condyles  ai-e 
not  larger  than  tliose  of  the  Elk,  Cervus  canadensis.  The  mastoid  pro- 
tuberance is  prominent,  and  the  post-glenoid  process  more  produced 
downwards  and  with  less  fore  and  aft  diameter  than  in  the  other  three 
species.  The  inferior  temx>oral  ridge  is  strongly  marked,  and  the  poa- 
terior  condyloid  foramen  is  large. 

The  j;>osterior  molar  has  a  wide  floor  extending  from  the  posterior  or 

straight  transverse  crest  to  the  cingulum.     This  crest  is  low  and  has  a 

low  tubercle  near  its  apex  beliind.     The  other  molars  have  strong  fore 

and  aft  cingula  but  none  at  ends.    Tlie  worn  surfaces  are  first  Y-shaped, 

later  arrow-shaped.    The  first  premolar  has  curved  outer  crest  and  inner 

conic  tubercle. 

Measurement4, 

M. 

Diameter  of  occipital  foramen  and  condyles 092 

From  exterior  end  condyle  to  mastoid 058 

**  **  **         "       to  post-glenoid  process 080 

Transverse  diameter  last  upper  molar 045 

**  **        tliird  premolar 029 

Length  molar  series 103 

Fouwi  by  the  writer  in  |}ie  Bridger  formation  of  South  Bitter  Creek; 
Wyoming. 

MEG  ACER  ATOPS.    Leidy. 

Proceedings  Academy  Natural  Sciences,  1870,  p.  1.  Hayden^s  Geo- 
logical Sur\ey,  Wyoming,  1872,  352  {*^ Megaeerops^*), 

This  genus  is  only  known  from  the  extremity  of  the  nasal  bones  l>ear- 
ing  the  horn-cores.  The  latter  are  intermediate  in  position  to  the  nasal 
and  naso-maxillary  horns  of  Eobtmkus,  etc,,,  and  may  represent  the 
median  pair,  in  which  case,  the  diagnosis  of  the  genus  should  be,  nasal 
horu-cores  wanting. 

The  genus  was  originally  regarded  by  Dr.  Leidy  as  allied  to  SlvatheHnm 
and  therefore  Ruminant ;  he  also  supi>osed  that  it  possessed  a  proboscis 
"as  in  the  tapir.'*  The  latter  proposition  has  much  in  its  favor,  espe- 
cially as  tlie  afHuities  of  the  genus  are  evidently  with  the  Proboseidia, 

Megacekatops   coloradoexsib.    Leidy. 
Megacci'opa  Coloradoensis,    Leidy,  1.  c. 
The  part  of  this  species  preser^'ed,  indicates  an  animal  of  the  size  of 
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tlio  Iftrgest  UintfUluria.  TLe  niisiil  Tjones  are  coossified,  and  I  lie  liorn- 
vom*  are  sub-cylindi'ic,  obtuse  uiid  about  two  incbes  in  length.  Tliey 
HK  situat«il  abov«  a  point  a  little  behind  tbe  interior  nin'eH. 

Paktodo?)ta. 

As  alrcatlf  pointed  out,  the  structure  of  the  limbs  and  feet  in  this 
eulrarder  is  as  in  the  oriler  genertiUj,  and  the  scapula  has  Uie  Game  fni-rn 
iu  general.  Tliere  is  also  a  reserablnjice  in  the  form  of  the  syinphjrsia 
lunudibuli,  which  though  furiiiebed  with  teoth,  fonus  a  long  fiulid  spoiil 
vomparalile  to  that  of  the  Elephant.  Tlie  astragaluH  has  a  very  peculiar 
farm,  being  even  more  exceptional  than  in  Uiatat/urium.  The  supetioi 
Articular  surface  is  flat  or  concave  in  the  middle.  It  is  turned  inwardis 
iu  front  of  the  articular  face  for  the  inner  malleolus,  t«rminatiag  in  n 
loii^  point.  Tbe  ouboid  articular  face  is  quite  small  and  sublateral. 
The  fibular  facet  is  axtensive,  and  the  internal  lateral  well  marked. 

On  tbe  other  hand  the  coracoid  pi'occna  is  produced  into  acurved  hook, 
and  ia  thus  more  largely  developed  thnn  in  other  Proboscidians  or  Perii>- 
sod^ctylcs.  The  neck  is  longer  than  in  the  other  Proboscidians,  and  the 
luiieLiI  bonoB  appear  to  be  uarrowed  by  the  approximation  of  the  tem- 
poral fusoa,  as  in  the  Rhiaoeerut.  Almost  nothiug  howevei'  Ik  knituu  r>f 
tliv  structure  of  the  skull. 

The  genera  are  two,  as  follows : 

PeuuUimate  molar  unlike  the  last,  with  external  crescent 
ami  embracing  ledge. Bathmodon, 

Three  molars  alike,  witli  two  transveree  crests  not  meet- 
ing within Metaiop/iodon. 

BATIIMODON.     Cope. 

Pi-oceedings  .American  Philosopical  Society,  1872,  i>.  417. 

This  genus  was  originally  chiefly  distinguished  by  the  dentition ;  at 
present  many  other  important  peculiarities  nre  added.  First,  as  regard»< 
tbe  inolar  teeth  i  tlie  two  transverse  crests  I  flnd  to  be  separated  (not 
united)  at  tbeir  inner  extremities,  by  a  narrow  fissure.  The  anterior  is 
mnoh  the  longer,  and  is  curved ;  its  anterior  wall  slopes  steeply  dqwn 
f  •  tbe  narrow  cingulura.  The  posterior  is  aliort,  and  straight,  and  bears 
merest.     The  numbers  are  I.  8 ;  C.  1  ;  P.  M.  4;  M.  ?3. 

The  entire  mandible  presents  tbe  following  dentition  ;  I.  3  ;  C.  t .  1'. 
M.  4;  M,  3.  The  incisors  radiate  round  the  narrow  extremity  of  the 
tKmgli-ltke  symphysis,  and  have  transversely  expanded  crowns.  The 
oauine  is  inclined  forwards  and  foims  part  of  the  same  series.  Its  crown 
is  trlnnguiar  iu  section,  the  outer  face  convex.  In  the  males  it  was 
enormously  enlarged  as  indicated  by  a  ayraphysis  in  ray  possession.  Tho 
ftnterior  premolar  approached  the  canine.  The  former  teeth  have  an  ex- 
teraal  chevron  directed  inwards,  whose  extero-superior  surface  of  enamel 
!•  acute  cordate.    Beside  this  is  a  little  longitudinal  ridge,  which  represent!' 
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another  chevron  of  the  true  molars.  On  the  first  of  the  latter,  both 
chevrons  are  developed,  the  posterior  the  least,  both  with  their  anterior 
ridge  boundaries  lowered ;  they  sink  entirely  on  the  last  two  molars,  which 
become  thus  two  crested  as  in  those  of  some  Tapiroids  and  the  premolars 
of  Dinotherium, 

The  sternal  se^^ments  are  cylindric ;  in  one  the  articulations  for  the 
httjmpophyses  project  laterally,  giving  the  piece  a  T-shaped  form.  The 
atlas  has  a  flat  diaparapophysis,  presenting  its  edges  fore  and  aft ;  the 
arterial  canal  traverses  it  obliquely.  The  coracoid  is  double,  having  a 
tuberosity  on  the  edge  of  the  glenoid  cavity,  and  a  prominent  hook  just 
outside  of  it.  The  lumbar  vertebrse  are  quite  short.  The  cuneiform 
bone  is  narrow  pyriform,  with  two  triangular  facets  on  one  side,  the 
smaller  being  sublateral ;  and  one  twisted  over  the  other.  The  unheal 
phalanges  are  very  short,  Eomewhat  flattened  and  with  the  terminal  por- 
tion transverse  and  rugose  as  in  some  toes  of  Palaotlierium, 

In  the  remains  pertaining  to  this  genus  obtained  by  Dr.  Hayden,  there 
are  numerous  individuals  of  apparently  three  species.  Two  of  these  are 
larger  and  one  smaller,  the  latter  in  part  indicated  by  an  individual  with- 
out epiphyses  on  the  lumbar  vertebra;.  It  presents  marked  difference  in 
the  form  of  the  astragalus  atlas,  scapula,  etc. 

a    Larger  species. 

Astmgalus  everted  in  front ;  nearly  as  wide  as  long  ; 
lower  premolars  narrower,  more  elevated  and  rugose. ..     B.  rcKlians. 

Lower  premolar  broad,  lower,  and  smooth B.  semieinctus, 

aa    irm iUer  si^ecies. 

Astragalus  much  wider  than  long,  decurved  in  front. .     B,  latipet. 

Bathmodon  radians.    Cope. 

Proceedings  American  Philosophical  Society,  1872  (February  16),  p. 
418.    Ilayden's  Geological  Survey  of  Montana,  1871,  350. 

In  addition  to  the  characters  already  assigned  to  this  species  as  above 
<!ited,  I  add  the  following  : 

The  apex  of  the  scapula  is  a  massive  flattened  acumination  with  trun- 
cate extremity.  The  spine  is  elevated  and  tnincate  next  the  glenoid 
ciivity,  which  is  a  wide  oval,  much  produced  at  the  coracoid  margin. 
The  transverse  process  of  the  atlas  is  rounded  distally  and  is  about  as 
long  as  wide  ;  the  surface  for  the  axis  is  directed  obliquely  inwards.  The 
fibula  has  the  inner  sharp  edge  prolonged  to  the  proximal  end  ;  the  form 
of  the  latter  is  much  as  in  Eobasileus,  The  astragalus  is  slightly  concave 
in  both  directions  on  the  trochlear  face,  most  so  antero-posteriorly. 
The  anterior  outline  of  the  same  is  strongly  and  obliquely  convex,  and 
the  surface  is  produced  sideways  into  a  latero-anterior  apex.  The  inner 
malleolar  border  is  thus  very  concave  ;  the  outer  is  gently  convex  witli  a 
long  fibular  facet.     The  posterior  margin  concave,  tlie  inner  tuberosity 
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prominent.  The  navicular  facet  is  as  broad  as  long,  and  nearly  sessile, 
being  probably  separated  by  a  groove  from  the  tibial.  The  cuboid  facet 
is  subround,  small  and  sublateral.  The  calcaneal  situated  diagonally 
opposite  each  other.  The  antero-intemal  is  twice  as  large  as  the  other, 
is  transverse  and  tmncate  internally  by  a  facet  near  the  apex,  at  right 
angles.    The  other  calcaneal  facet  is  subround. 

MeasuremenU, 

M. 
Length  ramus  mandibuli  to  anterior  margin  of  coro- 

noid  process 0.810 

Length  premolars  and  molai*s 218 

^*      last  molar  crown 040 

Width    "       «*  "    080 

"        "        premolar  crown 018 

Length  last  premolar 025 

Width  symphysis  at  canines 045 

Diameter  canines  5 028 

"  "        9 023 

Length  exposed  portion  incisor  2 026 

Width  crown  **       " 0245 

Length  diapophysis  atlas 047 

Width  "  *«     056 

**     facet  for  axis 058 

**     glenoid  cavity  scapula  (straight) 086 

Length  ooracoid  from  inner  basis 045 

**      proximal  articulation  fibula 027 

"      distal  "  '*     042 

Diameter  shaft  '<     022 

Total  length  astragalus  (fore  and  aft) 072 

•*    width  **        065 

Length  navicular  facet 045 

Width  «'  "    084 

•*     cuboid  "    025 

Length     «'  "     028 

*'        anterior  calcaneal  do 040 

Width  "  M        024 

Length  posterior  **        021 

"     fibular  (axial) 043 

The  teeth  are  slightly  rugose,  and  the  inferior  canapes  show  a  tendency 
to  imitate  the  form  of  the  incisors  in  a  slight  basal  angular  expan- 
sion of  the  crown.  This  forms  an  approximation  to  the  tapirs.  The 
middle  pair  of  incisors  is  directed  outwards,  is  the  smallest,  and  like 
all  the  others  has  the  roots  much  exposed. 

This  species  was  originally  described  from  teeth  of  the  upper  jaw.  I 
have  since  obtained  the  entire  mandible  (except  the  angles)  taken  out  at 
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the  same  place  and  near  the  same  time.  The  size,  color,  etc.,  would 
indicate  that  they  belong  to  the  same  individual.  Acoompanying  the  first 
Kpecimens  were  many  bones  of  individuals  of  different  sices,  which  I 
learn  from  the  finder  were  all  taken  from  within  a  short  distance  of 
each  other.  Many  of  them  belong  to  the  same  species,  as  the  jaws  and 
teetli,  and  I  have  described  as  such  those  that  relate  properly  to  them  as 
to  size,  mineral  appearance,  etc. 

The  smaller  specimens  belong  also  to  several  individuals,  and  possibly 
to  more  than  one  species.  I  describe  them  together,  but  regard  the 
astragalus  as  the  primarily  distinctive  bone. 

BaTHMODON  8EMICINCTU8.      CopC. 

Pixx^eedings  American  Philosophical  Society,  1872,  p.  430.  Loxolopho^ 
don  semicinctus,  Cope,  1.  c. 

The  tooth  on  which  this  species  was  based  shows  a  near  relation  to  the 
corresponding  one  of  B,  radians, 

Batumodon  IaATIpes.    Cope.    Species  nova. 

Established  on  atlas  axis,  dorsal  and  lumbar  vertebr»,  scapula,  hume- 
rus, phalange,  femur,  astragali,  etc.,  of  a  specimen  found  with  the  B. 
radians. 

The  transverse  process  of  the  atlas  is  stouter  and  less  flaftened  at  the 
base  than  in  B.  radians.  The  axis  is  but  little  oblique  and  has  a  low 
obtuse  hypapophysis  below.  Its  form  is  much  as  in  the  larger  species, 
being  rather  elongate,  but  shorter  than  in  Rhinocerus  and  other  Perisso- 
dactyles.  The  dorsals  and  lumbars  are  short  and  plane  ;  the  former  are 
obtusely,  the  latter  acutely  keeled  below.  The  head  of  the  femur  has 
no  ligamentous  fossa.  The  astragalus  is  considerably  bi*oader  than  long, 
the  apex  turned  outwards  in  firout  of  the  inner  malleolus,  being  especially 
produced.  The  tibial  face  is  concave  transversely,  and  convex  antero- 
postcriorly  at  the  ft'ont,  plane  behind.  There  is  a  posterior  submarginal 
forameii)  which  is  not  bridged  over  in  one  specimen,  producing  a  deep 
notch.  The  navicular  facet  has  considerable  transverse  extent,  and  the 
anterior  side  of  the  bone  is  more  transverse  than  in  B.  radians.  The 
calcaneal  facets  are  diagonally  opposite  to  each  other  ;  the  outer  is  sub- 
round,  the  inner  anterior  narrow  and  transverse.  It  differs  in  the  two 
s|)ecimens,  the  perforating  foramen  not  being  bridged  over  in  the  one  (the 
type)  with  the  similar  posterior  interruption  described  above.  This  may 
be  due  to  fracture.  The  only  ungual  phalange  has  the  articular  face 
not  quite  sessile  on  the  transverse  rugose  free  extremity. 

Measurements, 

M. 

Diameter  diapophysis  atlas  (fore  and  aft) 0.036 

**      axial  facet  of    " 034 

**      centrum  axis  (transverse) 080 

«*  **         '*    (vertical) 087 

Length  "        **    to  odontoid 057 
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Widtb  neural  e-aua!  do 080 

(  fore  aiid  aft. 040 

Diameter  of  ceutnim  of  dorsal  J  vertical  (total) 043 

( transvene U3U 

nm.ral  arcli  of  Kimfi  i '"*''^ "'® 

(transverse 1132 

C  aiit«ro-po«terior 'Oil 

"       centnun  of  lumbar  7  veijical  (total) OfiO 

{ traoHverBc 063 

"       hend  of  femur 080 

Length  aatrugalus  Tore  and  aft 000 

Width  ■'         095 

Length  navicular  facet 049 

Width  "  "  O30 

"    cuboid  "    018 

Length    "  "    016 

Width  (fore  and  aft}  anterior  calcaneal OIB 

Length  posterior  calcaneal  facet 093 

"     fibular  (axUl) 041 

"      torminal  phulange 012 

Wiiilh  do  proximally 015 

"    difltally. 030 

Diameter  glenoid  «vity  scapula)  *^'J^1^--;;;;     ;^ 

From  the  beds  of  the  Grceu  River  epoch  near  Evanston,  L'taJi  (now  | 
Wyoming). 

METALOPHODON.    Cope. 

Proceedings   American  Philosophical  Society,   1873,   p.  512.    (Pub-  ] 
Ushod  September  20th.J 

In  distinguishing  thi«  genua  from  Bnthmodon,  I  stated  that  the  differ-    I 
uncea  were  in  the  dentition  ao  &ir  a»  known  ;  i.  e.   that  the  crests  of  the   . 
true  molars  are  not  kiiitod  intei'nally  and  that  the  premolars  are  two— not  J 
three — crested.    I  would  now  add  to  the  charaotei-a,  tliat  there  are  throe  | 
molars  on  eauh  side,  with  transverse  crests,  which  do  not  unite  at  the 
.ipex,  except  in  the  cose  of  tlie  anterior,  when  they  are  slightly  connected. 
In  Dulk'iiodon  there  'm  but  one  such  tooth,  the  posterior.    The  inner  or 
third  creet  of  the  postorior  premolar  of  that  genus  is  only  a  cingiilura, 
and  is  not  probably  a  generic  character. 

Metalophodoh  abkatus.    Cope.     Loc.  cit. 
This  ajKtcies  is  represented  by  Ihu  greater  part  of  the  dental  series  of  I 
Imth  jaws,  which  T  took  from  a  decayed  cranium  myself,  and  can  thns  bo  ' 
assured  of  their  mutual  relations.     One  of  the  true  molars  at  least, 
belonged  to  the  milk  series,   as  indioaled  by  the  unworn  crowns  of  the 
sucoessioual  teeth  ai^companying.    Some  of  the  promelars  are  but  Uttle 
worn.   Referring  to  my  original  essay  for  the  general  description,  T  append 
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MeaturemenU  of  the  Teeth. 

M. 

Total  length  of  a  superior  incisor 057 

Length  crown  (inner  face)  superior  incisor 015 

Width        "      (oblique)  "  "      020 

"  "  "  inferior        "     028 

Length      **  (inner  face)  **  "     018 

Width  canine  .080  from  tip 020 

*'     posterior  molar 039 

Length       "  "     028 

Elevation  posterior  crest  do 016 

Width  anterior  true  molar .085 

«    premolar 028 

Length      "       0215 

*i.         «*      (first) 016 

Width       "  "    008 

Length      **       (inferior) 024 

Width       "  "        020 

*'  penultimate  lower  molar 028 

Length  "  "        "      ,.     .087 

It  is  not  certain  that  the  last  named  species  of  Baihmodon  does  not  be- 
long to  this  genus.  All  three  lire  distinct  from  the  Jf.  armatue^  the  lat- 
ter though  youngy  being  considerably  larger  than  Bathmodon  latipeim 

Appendix. 

The  materials  on  which  the  preceding  determinations  are  based,  were 
obtained  by  the  Geological  Surveys  conducted  during  1871-2,  by  Prof.  F. 
V.  Hayden,  U.  8.  Geologist. 

The  papers  descriptive  of  fossils  from  the  Wyoming  basin  published  by 
the  writer  during  the  year  1872,  were  issued  at  the  following  dates : 

On  Bathmodon,  an  extinct  genus  of  Ungulates,  February  16th. 

On  a  new  genus  of  Pleurodira  from  the  Eocene  of  Wyoming,  July  11th. 

On  the  Tertiary  coals  and  fossils  of  Osino,  Nevada,  July  29th. 

Descriptions  of  some  new  Vertebrata  from  the  Bridger  Group  of  the 
Eocene,  July  29th. 

Second  account  of  new  Vertebrata  from  the  Bridger  Eocene,  Aogost  8d. 

Third  account  of  new  Vertebrata  from  the  Eocene  of  Wyoming  Terri- 
tory, August  7th. 

On  the  existence  of  Dinoeauria  in  the  Transition  beds  of  Wyoming, 
near  August  12th. 

Notice  of  Proboseidians  from  the  Eocene  of  Southern  Wyoming, 
August  19th. 

Notices  of  new  Vertebrata  from  the  upper  waters  of  Bitter  Cre^k,  Wy- 
oming Territory,  August  20th. 

Second  notice  of  extinct  Vertebrates  from  Bitter  Creek,  Wyoming, 
August  22d. 

On  the  Dentition  of  Metalophodon,  September  20th. 
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On  gt  new  Vertebrate  genus  from  llie  nortlieni  part  of  tlie  Tertiary 
'   Basinof  Green  River,  October  12th. 

Deacriptioos  of  new  Extinct  Reiitiles  from  the  Upper  Green  River 
Eocene  Basin,  Wyoming,  October  12th. 

The  above  eisays  were  distributed  widely  at  the  above  dates,  exoept- 
iI^{  that  on  Mttalophodon. 

In  an  article  on  Uintalherium  mirabile,  Prof.  O.  C.  Marsh  criticizex  the 
Matements  mode  in  some  of  the  above  essays,  denying  tlieir  accuracy.  In 
reply  to  snch  of  them  as  are  not  frivolous,  I  would  say  that  I  make  no 
I  corrections  of  them  at  present  (except  one,  which  I  madu  prior  to  the 
appearance  of  his  remarks),  but  show  tliat  his  statements  were  based  on 
Bpeciea  difFerent  from  those  deaciibed  by  me.  These  he  bas  either  not 
1  or  not  studied. 

1  applying  the  law  of    priority  in  nomenclature,  I  have  endeavored 
1    to  practice  the  rules  adopted  by  the   majority  of  studentM,  and  which   I 
believe  to  be  founded  in  justice.     Tbey  are  as  follows : 
(1.)  Priority  reposes  on  date  of  publication  not  on  reading  of  memoirs. 
Aot*.    What  is  necessary  to  determine  the  time  at  which  a  discovery  of 
scientific  truth   is  made,  is  the  earliest  reliable  evidence  of  such  dis- 
covery.    As  verbal  and  written  assertion  cannot  be  preserved   inviolate, 
printing  is  necessary  to  secure  the  record  from  change.      The   earliest 
etidaiice  of  such  printing  is  that  oBered  by  printers,  who  issue  the  work, 
ftnd   apy  person   who   receives   it   from   them.      It   is   then   published. 
Ordinary  books  bear  such  date  of  publication,  whether  distributed,  sold, 
or  standing  on  tbe  author's  shelves. 

(2.)  In  order  that  aspecilic  name  be  adopted  it  must  be  associated  with 
a  de^ription  of  the  object  to  which  it  refers. 

NoU.  The  necessity  of  this  rule  iii  self  evident,  since  tbe  only  value  of 
scientiBc  literature  is  tn  convey  deSnite  information,  which  a  name  does 
not.  Moreover  the  worst  description  will  generally  embrace  at  least  one 
jieculiarity  of  a  species,  which  will  serve  to  fix  tbe  name,  but  a  label,  or 
tbe  specimen  itself,  may  readily  be  lost  or  transposed  in  a  museum. 
Further,  in  writing  descriptions  it  is  necessary  to  introduce  as  many 
pointe  as  possible,  not  only  to  distinguieh  tbe  species  from  those  already 
known,  but  from  those  which  may  in  future  be  discovered  ;  for  it  is  with 
thete  that  difficulties  cliiefly  arise. 

i'i.)  In  order  that  a  generic  name  be  adopted,  it  also  must  be  accom- 
panied by  a  description. 

y<iU,  Since  naturalists  differ  to  some  extent  as  to  wliat  they  term  a 
gniiu,  some  may  be  disposed  to  doubt  the  expediency  of  tliia  rule,  but 
111  importance  toscience  appears  tome  greater  than  in  the  case  of  species. 
Id  Itie  first  place,  eclentiflc  literature  being  designed  for  the  communi- 
cation of  exact  knowledge,  it  is  essential  that  its  words  sliould  represent 
ideas.  The  genos  is  as  definite  a  mental  conception  as  a  species,  to  the 
L  *f*f>*ti/le  thinker,  and  in  proposing  a  naiue,  should  also  express  what  it 
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represents  in  his  mind.  Without  such  expression  it  is  safe  to  suppose 
that  no  such  idea  exists ;  and  if  so,  the  name  should  be  regarded  as  a  cipher 
in  the  literature  of  science. 

That  certainty  as  to  the  limits  and  henoe  definition  of  a  genus  is  not 
at  once  attainable,  is  no  objection  to  the  above  rule.  By  study  of  known 
forms  definite  knowledge  of  generic  character  may  be  attained  by 
proper  analysis.  But  whether  correct  or  not,  a  generic  description 
expresses  something  definite,  and  gives  the  name  a  currency  which 
should  remain  as  a  record  of  honest  work. 

The  evils  which  come  from  the  opposite  course  a^  numerous.  They 
are  :  Ist.  Names  without  description  are  unintelligible,  and  coamunicate 
nothing.  2d.  They  serve  to  conceal  the  ignorance  or  incompetency  of 
their  authors.  8d.  If  allowed,  they  open  the  door  to  the  introduction  of 
names  on  geographical  and  stratigraphical  grounds ;  a  slovenly  pratice, 
indulged  in  by  a  few  paheontologists,  and  properly  denounced  by  Fal- 
coner, as  assuming  at  the  outset  what  it  is  the  design  of  the  science  to 
prove.  The  same  practice  attempted  in  zoology  has  been  utterly  con- 
demned, as  for  example  in  the  case  of  the  System  Heptilium,  published  in 
1848.  Here  pages  of  generic  names  may  be  found,  with  type  species  indi- 
cated, which  have  no  authority  whatever.  4th.  The  practice  lays  the 
science  open  to  the  inroads  of  charlatans  and  scientific  pirates,  who  seek 
to  impose  a  nomenclature  without  the  labor  of  discovering  a  system  or 
describing  its  objects.  5th.  As  the  genus  is  a  more  important  conception 
in  palceontological  science  than  the  species,  it  is  more  important  that  what 
its  name  represents  should  be  clearly  understood,  otherwise  generaliza- 
tions become  impossible  or  incomprehensible. 

(4.)  When  a  supposed  genus  is  found  to  consist  of  several,  and  the 
author  has  stated  what  he  regai*ds  as  the  type  of  the  former,  that 
species  must  retain  the  oiiginal  name.  Whera  the  type  of  the  original 
genus  is  unknown,  the  original  name  must  attach  to  that  genus  which 
remains,  after  subtraction  of  the  others  found  to  be  embraced  in  the 
original  assemblage. 

Note.  This  rule  is  adopted  as  doing  loss  violence  to  long  accepted  views 
and  practice  in  nomenclature  than  any  other.  While  recognizing  the 
work  of  the  original  author,  it  also  preserves  record  of  the  labor  of  those 
who  have  determined  the  true  divisions  with  more  exactitude. 


Explanation  op  Plates. 


PI.  1.  Loxolophodon  cornutus^  Cope,  profile  less  than  one-sixth  natural 
size. 

PI.  2.  The  same  from  the  front. 

PI.  3.  Superior  view  of  the  same. 

PL  4.  Inferior  view. 


OS  THE  ARRANGEMENT  OF  THE  FAMILIES  OF  COLEOPTERA. 
Hv  G,  R.  Crotch,  M.  A . 
iBtad  bafort  the  American  PhUotophUat  Society,  Mbraarj/  7,  1873.) 
Since  the  imblications  of  Dr.  Leconte  and  C.  G,  Thomson,  tlie  classifl- 
catiou  of  tlie  order  Coleoptei'n  has  been  plnc«d  un  qiiit«  a  new  footiii);, 
Aod  tbvuKh  the  old  diviBioiiB  111%  in  ^reat  part  retniiidd,  yet  thcj  aro 
detlncd  by  entirely  fli^eli  characters  and  are  purged  of  various  lieteroge- 
ueoas  elunioiits  that  had  h««ii  addi;d  to  them.  Tbomwin  has,  indeed, 
developed  a.  singular  alaasifi cation,  differing  very  widely  fi'om.  any  iu  use, 
lieuM  I  have  only  been  ablo  to  avail  myself  of  the  details  ;  nud  certainly 
no  other  author  has  shown  suoli  minutenese  of  obBervation,  though  un- 
fortunately he  ba»  conlined  himself  entirely  to  the  Swedish  fauna.  It  is, 
liuwuver,  to  Dr.  Loconte  tliat  we  owe  the  most  brilliant  and  fundamental 
geueralization,  namely,  liis  isolation  of  the  Hhynehophom  by  the  slnic- 
tore  of  thu  prosternum ;  the  remnining  groups  can  thto  be  worked  out 
with  coiiiparalivo  ease,  though  the  tliree  divisions  into  which  they  nature 
ally  fUl  do  not  admit  of  being  ehari'ly  and  definitely  olianicterized. 
Hence  I  iiropose  to  divide  the  (loleoptera,  as  folloivs  : 

A.  Anterior  coxal  cavities  closed  by  the  junction  of  the 
epifnera,  elytral  epipleune  obsolete,  head  more  or  less 

rostral,  tarsi  G  jointed,  Ud  bilobed,  fourth  minute Rhynthophora. 

B.  Anterior  coxw  open,  or  closed  by  the  epimera  meet- 
ing tlie  prosternum,  epipleune  generally  dititinot Cokopttra  geniiina. 

The  only  apparent  exceptions  to  tliia  division,  are  the  genus  Vot'gpk  n» 
^fAsUsA  ont  by  Dr.  Horn,  and  some  of  the  Oolj/diidir,  as  Bothrideraa  and 
Dtrtlaphruf,  but  none  of  these  have  the  ofaaracUristic  tarn  ;  I  know  of 
nothing  in  tlio  Tetramero^t  seiicB  approaching  such  a  structure.  Tlio 
OoltopUra  ftnuifnt  may  be  tlius  divided  : 

A.  Tarsi  a,  .1,  4 ;   aiitennai  moniliform,  Rllform,  or 

serrate,  not  davate Ihlrrointr-i. 

B.  Tarsi  vaiinble,  normally  0,  5,  5,  antonnie  variable.  homerit. 
Tlie  only  otiaraoter  to  be  relied  on  here  is  tlie  tarsal  joinlj* ;  aud  tin- 

doubted  Hetoromerous  genera  occur  in  the  Itamera,  especially  in  the 
Vlaeiairnti,  as  Liadtt,  etc.  The  ant«uiue  are  ulavate  in  Ptnltiph)/Uui, 
ParaUaefitt,  and  some  others ;  Telratoma  also  hoe  them  strongly  clavate 
and  is  probably  a  C'liieicom. 

ISUMSRA. 

A.  Tarsi  with  the  8d  joint  bilobed,  or  bifl<l.  Jth  very 
minate  connate  with  the  last,  antennas  moniliform  or 
Hliform Tttr^inura. 

H.  Tarsi  variable,  generally  filiform  and  simple Pfiihnner'i. 

The  characteristic  Tetrameroiis  tarsi  reour  i[i  Erolylidic.  but  arc  ac- 
companit'd   by  a  well  marked  antennal  club,   and  dociuir'jnii   ji.ilpi  ;  in 
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Daene  also  this  stmctore  goes  gradually  out.  It  may  be  noticed  also 
that  the  tarsal  characters  are  constant  in  Rhynchophoriij  Tetratnerciy  and 
Ileteromeray  all  the  variations  by  a  diminislied  number  of  joints  belong- 
ing to  the  sub-series  Clavieomes. 

Pentamera. 

A.  Ventral  segments  6,  1-3  connate,    1st  visible  only 

at  the  sides Adephaga. 

B.  Ist  ventral  segment  visible  in  the  middle. 

a.  Antennie  clavate,  anterior  coxal  cavities  variable         Clatieame9, 

b.  Antennffi  lamellate,  cavities  closed LameUicome; 

c.  Antennte  serrate  or  filiform,  cavities  open 8erricome$. 

The  natural  arrangement  would  be  Lamellicornes,  ClafncorneM,  Ade- 
phagOf  Serrieornen. 

These  groups  are  fairly  exact ;  the  difficulty  lies  between  Claneomes 
and  Serricornes,  and  no  clearly  dividing  line  has  yet  been  expressed.  I 
think,  however,  that  the  antenns  a£ford  a  moderately  good  character ; 
thus  the  clavate  members  of  Anobiidas  and  Clerida  cannot  be  referred  to 
Clameornes  as  some  of  their  closest  allies  are  obviously  pectinate,  but 
Cis  and  Bitoma  [Lyetus]  seem  to  me  undoubted  Clavieornes. 

'  Adephaoa. 

A.  Eyes  2,  antenns  filiform.  ^ 

B.  Posterior  coxfe  separate,  anterior  coxal  cavities  closed  (except  in 

Trachypaehys  and  Carabini), 

C.  Antennae  inserted  on  the  front Oicindelida, 

Ca.  AntennsB  inserted  under  the  front Carabida, 

Ba.  Posterior  coxfe  contiguous. 
C.  Anterior  coxal  cavities  closed,  posterior  coxse 

not  reaching  the  margin Pseudomorphid^B. 

Ca.  Cavities  open,  coxae  reaching  the  margin. 

D.  Posterior  coxae  large  transverse Amphitoida. 

Da.  Posterior  coxae  very  large  rounded. 
E.  Posterior  coxae  forming  a  plate  covering 

the  abdomen Haliplidm. 

Ea.  Posterior  coxsb  connate  with  the  small 

metastemum Dytincida, 

Aa.  Eyes  two,  feebly  granulated,  sometimes  want- 
ing ;  antennae  moniliform.  , 
Posterior  coxae  small,  sub-triangular,  promi- 
nent, distant RJiyssodidiX, 

Ab.  Eyes  four,  antennae  short,  stout. 

Anterior  coxae  globular Oyrinid(F. 

Whether  the  first  six  families  would  not  properly  be  considered  sub- 
families of  Adephaga,  is  to  me  doubtful ;  the  dividing  lines  break  down 
at  many  points,  e,  ^.,  Eltiphrui  is  practically  a  Cicindelid,  and  Pehbius  is 
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a  natatorial  Amphizoid.  This  latter  is  in  fact  most  anomalous ;  the  su- 
ture of  the  2d  ventral  segment  is  obliterated  in  the  middle  so  that  it  appears 
to  be  visible  at  the  sides  only ;  the  posterior  coxsd  are  quite,  as  in  Amphizoa^ 
without  any  trace  of  the  large  plates  of  the  DytUeidce^  the  metasternum 
also  has  the  transverse  suture  behind  which  is  always  visible  in  Carabida, 
never  in  DytiscidcB,  It  will  have  either  to  be  made  into  yet  another 
family  or  will  merge  the  others  into  one  large  family  modified  for  terres- 
trial and  aquatic  life. 

Khtssodid^. 

Anterior  cox®  small,  globular,  prominent,  cavities  closed. 

Posterior  coxae  small,  sub-triangular,  prominent,  separate. 

Ventral  segments  6,  Itt  visible  at  the  side  and  in  the  middle^  2-4  connate. 

Tarsi  5-jointed,  simple. 

This  anomalous  family  must  be  ranged  in  the  Adelphagous  series  as 
here  defined,  from  all  members  of  which  it  is  at  once  known  by  the  cu- 
rious posterior  coxse.  The  antennse  are  moniliform  and  resemble  those 
of  Scaritidffi,  to  which  group  it  is  evidently  allied,  though  it  cannot  be 
denied  that  it  has  strong  apparent  affinities  with  Cucujida^  These,  how- 
ever, are  not  stronger  than  its  analaogy  to  Brenthus  and  depend  on  a 
similar  mode  of  life.  The  2d  ventral  segment  (the  first  is  obsolete)  visi- 
ble at  the  sides  and  middle  only,  and  the  distinct  side  pieces  of  the  thorax 
are  characters  possessed  by  no  other  Coleopterous  insect  out  of  this 
series.  It  may  here  be  noticed  that  the  2d  ventral  segment  in  Carabidie 
is  often  visible  in  the  middle  at  the  point  of  the  ventral  process,  especially 

in  Brachynus, 

Clavicornes.     Latr. 

This  large  and  somewhat  heterogeneous  group  is  principally  character- 
ized by  the  clavate  or  capitate  antennse ;  very  few  species  being  monili- 
form (Cueujus,  Rhyssodes)  and  some  filiform  {StaphyUnida).  The  form 
of  the  anterior  coxse  will  divide  them  into  groups,  according  as  they  are 
conical  and  prominent,  transverse,  or  small  and  globose ;  the  cavities 
are  variable,  but  open  in  the  major  part  of  the  series,  closed  entirely  in 
the  following  families,  RhyssodidcBy  Latridiidw,  CioidcBy  Rhizophagidcf, 
Derodontida,  and  in  almost  all  the  genera  of  Coccinellida,  Colydiidcf, 
Erotylida,  The  antennse  never  show  signs  of  being  serrate,  which  re- 
moves the  CleridcB  and  Anobiidcs  from  the  group,  though  some  of  their 
genera  have  distinctly  clubbed  antennse.  The  number  of  tarsal  joints  is 
also  very  variable  (but  all  with  filiform  tarsi  4,  4,  4,  and  any  with  a 
less  number  of  joints  belong  here),  the  claws  are  simple  except  in  Cocci- 
nellidoy  Phalacridcs  and  some  Nitidulidce,  The  accompanying  table  will 
serve  to  differentiate  the  families,  and  a  few  exceptional  cases  are  noticed 
in  the  diagnoses  of  the  families.  This  table  though  considerably  modi- 
fied, is  entirely  based  on  the  admirable  one  given  by  Leconte  in  his  classi- 
fication. 

Clavicornes. 

1.  Labial  palpi  distant  at  base,  anterior  coxse  prominent, 

often  contiguous,  claws  generally  dentate 2 

Antemue  6-9  jointed. 
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—  Labial  palpi  approximate  at  base B 

2.  Maxillary  palpi  elongate ;  sub-aquatic Hydraphilida. 

—  Anterior  angles  of  thorax  produced  under  the  head 

in  front Leptinida. 

3.  Anterior  coxffi  conical,  prominent,  contiguous,  cayities 

genei-ally  open. 

Claws  simple,  ventral  segments  6-7  (rarely  5) 4 

—  Anterior  coxas  ovate  or  globose,  not  prominent,  very 

rarely  contiguous,  ventral  segments  5,  claws  simple.  13 

—  Anterior  coxse  transverse,  separated,  claws  sometimes 

dentate,  2  ventral  segments  often  connate 24 

4.  Ventral  segments  3,  globose - Ifierosporida, 

Ventral  segments,  5-6 6 

Ventral  segments,  7 , 5 

5.  Elytra  covering  or  nearly  covering  the  abdomen Triehopierygidtf, 

Elytra  short,  dorsal  segments  corneous Staphylinidcf. 

6.  Elytra  short,  dorsal  segments  corneous,  rigid Pselaphida. 

Elyti-a  long,  2  or  3  dorsal  segments  at  most  corneous.  7 

7.  Posterior  coxae  contiguous 8 

Posterior  coxae  separate 9 

8.  Middle  coxae  oblique,  simple « Silphidte, 

Middle  coxae  conical  prominent Brathinida. 

9.  Tarsi  4-jointed,  3d  joint  minute 10 

Tarsi  4-jointed,  filiform Iritomida. 

Tarsi  5-jointed 11 

10.  Wings  fimbriate,  size  very  small CorylophidiP. 

1st  ventral  segment  elongate Endomychidit. 

11.  Hind  coxae  flat 12 

Hind  coxaj  sulcate,  sub-contiguous Dermestida. 

12.  Elytra  entire,  eyes  coarsely  granulate Seydfnanidce, 

Elytra  truncate,  3  dorsal  segments  corneous Scaphidiida;. 

13. 

13.  Hind  coxa3  sulcate,  front  with  an  ocellus Dermestido!. 

Hind  coxffi  sulctite,  front  cavities  closed Derodontidce 

Hind  coxae  flat  ox  sub-prominent 14 

14.  Ventral  segments  free 15 

Venti-al  segments  1-3  connate 22 

15.  Tarsi  3-jointed,  anterior  cavities  closed Latridiida, 

Tarsi  4-jointed 16 

Tarsi  5-jointed  or  5,  5,  4 17 

16.  Tarsi  filiform,  cavities  open,  ventral  segments  equal  TrUomidcc. 

—  Tarsi  simple,   cavities  closed,  1st  ventral  segment 

longer Cioidtv. 

—  Tarsi  bilobed,  cavities  open,  1st  segment  longer Endotnychida. 

17.  Claws  simple 18 

Claws  dentate,  4th  joint  of  tarsi  small Phalacrida. 
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18.  Antennn  10-jointed«  cavities  closed Bhiiophagidce, 

AntonoA  ll-jointed. 19 

19.  Tarsi  deeply  bilobed,  maxillary  palpi  securifbrm. ...  Erotylida, 

Tarsi  lobed  beneath,  4th  joint  smaller Telmatophilidce, 

Tarsi  simple 20 

-SO.  Antennae  moniliform,  segments  equal Cuevjida. . 

Antenn»  clavate,  Ist  segment  elongate 21 

21.  Anterior  coxal  cayities  open AtomuriidcB. 

Anterior  cavities  closed BitomMa, 

22.  Tarsi  4  jointed Colydiida, 

Tarsi  5-jointed,  coxse  all  distant Elmida, 

24. 

24.  Ventral  segments  1-3  connate 25 

Ventral  segments  free. 28 

25.  Hind  ooxsd  sub^ontiguous 26 

Hind  cox»  separated • Blmida, 

26.  Tarsi  4-jointed,  legs  fossorial HeUrocerida. 

Tarsi  5-jointed,  hind  cox»  sulcate 27 

27.  Ventral  segments  6-7,  antenna  filiform P$ephenidce, 

Ventral  segments  5,  legs  retractile. Cistelidce, 

Ventral  segments  5,  antenn®  irregular Parnida, 

28.  Tarsi  3-jointed,  elytra  short,  truncate Micropeplidcp, 

Tarsi  4*jointed,  antennsd  9-jointed Qeorysiidos. 

Tarsi  4'jointed,  claws  dentate Coceinellida, 

Tarsi  5-jointed,  antenna  10-jointed Rhizophagidce , 

Tarsi  5-jointed,  antennao  11-jointed 29 

29.  Hind  cox»  sub-quadrate,  not  reaching  the  margin, 

elytra  trucate,  2  dorsal  segments  corneous IlUteridce, 

Hind  coxffi  transverse  reaching  the  margin 80 

80.  Tarsi  generally  dilated,  4th  joint  small NitiduUdce. 

Tarsi  simple,  Ist  joint  short Trogositidcp. 

The  family  Othniidce  is  referred  as  a  distinct  family  to  the  Heteramera 

near  Lagriida* 

Htdrophilid^. 

Anterior  coxte  prominent,  couical,  sub-contiguous,  cavities  open  or 
closed. 

Posterior  coxs  fiat,  nearly  contiguous,  reaching  the  margin. 

Ventral  segments  5  (occasionally  7). 

Tarsi  5«jointed,  posterior  legs  often  fimbriate,  claws  generally  dilate 
at  base.  Evidently  allied  to  Silphida  by  the  coxte  and  increased  number 
of  segments  in  some  species ;  the  mentum  is  large,  quadrate,  labial  palpi 
distant  at  base,  maxillary  palpi  elongate ;  antennas  6-9  jointed,  side 
pieces  of  mesostemum  not  divided. 

Lbptikid^. 

Anterior  coxsb  oval,  not  prominent,  cavities  open,  no  trochantin. 

Posterior  coxaa  fiat. 

Ventral  segments  6. 

Tarsi  5-jointed,  4th  oblique  beneath,  with  a  brush  of  hairs. 


1 
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This  family  was  founded  by  Dr.  Leconte  in  the  Proceedings  of  the 
Academy  of  l^atural  Sciences  for  1806,  and  is  very  evidently  distinct. 
The  anterior  angles  of  the  thorax  projecting  under  the  head  separate  it 
superficially  from  all  other  Coleoptera ;  the  regular  antennse  and  not 
prominent  cox»  separate  it  from  Uydrophilida,  to  which  it  is  allied  by 
•  the  mentum  being  large  and  peculiar. 

PLATYPSYLLIDiE. 

This  extremely  anomalous  insect  has  been  formed  into  a  separate  family 
near  Leptinus  by  Dr.  Leconte. 

Sph^riid^. 

Anterior  cox®  prominent  exserted,  contiguous,  cavities  open. 

Posterior  coxsd  large,  laminate,  contiguous. 

Ventral  segments  8. 

Tai*si  3-jointed. 

Wings  ciliate  as  in  Trichopteryx,  but  remarkably  distinct  by  the  3 
ventral  segments  and  facies.  This  family  is  sub-aquatic  in  habits,  and 
recalls  Chastarthria  in  facies. 

TRICUOPTERYGIDiE. 

Anterior  cox®  prominent,  contiguous,  cavities  open  or  closed. 

Posterior  coxte  transverse,  separate. 

Ventral  segment  6-7. 

Tarsi  Ji-jointed. 

Wings  fringed  with  cilite.  This  family  contains  the  smallest  known 
Coleoptera,  and  is  fairly  uniform  ;  the  most  remarkable  form  is  Limu- 
lodes.  Mr.  Matthews  in  his  wonderful  monograph  has  shown  as  I  think 
conclusively,  that  this  family  comes  in  between  Ilyd rop?i ilidce  Sind  Staphy- 
linidtry  with  an  additional  alliance  in  Leptinus, 

Staph  y  L  IS  iD^. 

Anterior  coxse  prominent,  contiguous,  cavities  open  (except  some 
Pi€iitid<b)» 

Posterior  coxss  contiguous. 

Ventral  segments  7-8,  dorsal  segments  corneous,  llexible. 

Tarsi  variable. 

This  large  family  is  rendered  tolerably  homogeneous  by  the  removal  of 
MicropepluSf  still  the  Piestida  with  an  entirely  corneous  prostenmm  and 
globose  anterior  coxas  seem  to  me  to  be  anomalous,  and  approach  rather 
closely  to  the  Cueujidot^  but  I  have  not  had  the  opportunity  of  studying 
Ino  or  Jlemipeplus, 

PSELAPHID.K. 

Anterior  coxte  conical,  prominent,  contiguous,  cavities  open. 

Posterior  cox»  usually  separate. 

Ventral  segments  5-6,  dorsal  segments  corneous. 

Tarsi  3-jointed,  claws  often  unequal  or  single. 

Elytra  truncate,  palpi  often  largely  developed.  This  family  is  very 
unmistakeable,  and  is  evidently  a  very  degraded  form.  Eyes  coarsely 
granulated  or  wanting. 
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SiLPHIDiE. 

Anterior  coxsb  conical,  prominent,  conti^^uous,  cavities  usually  open. 

Posterior  coxsd  transverse  contiguous. 

Ventral  segments  6. 

Tarsi  variable. 

fhis  family  appears  to  me  probably  composite ;  but  I  have  not  yet 
been  able  to  differentiate  all  its  sub-divisions.  SphcBrites  has  only  5  ven- 
tral segments,  with  truncate  elytra.  Leptodirus  cannot  remain  here,  with 
distant  posterior  coxae ;  Catops  has  the  anterior  coxal  cavities  more  or 
less  closed ;  AnUitoma  also  has  the  cavities  closed,  though  the  epimera 
are  not  united  to  the  prostemum.  Clambus  is  probably  a  family,  and  also 
Leptodirus*  It  differs  from  the  other  families  with  contiguous  cox«e  by 
the  presence  of  a  trochanter. 

BRATHINIDiE. 

Anterior  coxss  large,  conical,  prominent  contiguous,  cavities  closed. 
3Iiddle  cox£b  also  conical,  prominent,  contiguous. 
Posterior  coxas  transverse  prominent,  contiguous. 
Ventral  segments  6. 
Tarsi  5>jointed,  simple. 

Form  of  Seydmcmui  but  differing  by  the  middle  and  posterior  coxie, 
and  evidently  forming  a  distinct  family. 

SCYDM-«NIDiE. 

Anterior  coxse  conical,  prominent  contiguous,  cavities  open. 

Posterior  coxse  conical,  distant. 

Ventral  segments  6. 

Tarsi  5-jointed. 

Eyes  coarsely  granulated.     This  family  has  a  well  defined  facies. 

CORYLOPHlDwE. 

Anterior  cox»  ovate  prominent,  contiguous,  cavities  open,  no  tro- 
chanter. 

Posterior  coxsb  distant. 

Ventral  segments  6. 

Tarsi  4>jointed,  and  3d  very  minute. 

Wings  fimbriate  as  in  Trichopteryx,  thorax  generally  produced  over 
the  head,  elytra  sometimes  truncate  behind.  United  by  Erichson  witli 
Coceinella,  from  which  it  differs  by  the  coxsb  and  simple  claws. 

SCAPHIDIIDA\ 

Anterior  coxsb  large,  prominent  contiguous,  cavities  open. 
Posterior  coxse  distant. 
Ventral  segments  6. 
Tarsi  ^jointed,  filiform. 

Elytra  truncate,  3  or  4  dorsal  segments  corneous ;  5th  ventral  segment 
large.    A  smsdl  well  defined  family. 
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Latridiid.c 
Anterior  coxae  conical,  prominent  separate,  cavities  closed. 
Ventral  segments  5,  free,  sub-equal. 
Tarsi  3-jointed,  simple,  tibise  without  spurs. 

Allied  appai'ently  to  Silphida  by  the  anterior  cox»  ;  separable  from  its 
allies  by  the  8-jointed  tarsi. 

DERODONTIDiG. 

Anterior  cox®  conical,  prominent,  sub-transverse,  contiguous,  cavities 
closed. 

Posterior  coxsd  transverse,  dilated  internally,  protecting  the  thigh. 

Ventral  segments  5,  free,  equal. 

Tarsi  5-jointed,  4th  is  somewhat  smaller. 

Eyes  finely  granulated. 

Separated  by  Leconte  from  Latridiida  with  obvious  propriety.  I  have 
provisionally  placed  the  anomalous  genus  Peltastica  in  this  family,  it 
agrees  in  all  essential  characters,  and  it  differs  only  in  facies.  The 
EuropCiin  genus  Phlaophilus  belongs  here  also,  but  has  the  coxal  cavities 
open, 

DERMEBTIDiE. 

Anterior  coxse  conical,  prominent,  cavities  open. 

Posterior  coxse  transverse,  dilated  internally  to  protect  the  thighs. 

Ventral  segments  5,  free,  equal. 

Tarsi  5-jointed,  tibise  with  spurs. 

Front  usually  with  an  ocellus. 

This  family  (excluding  Trixagus)  is  very  homogeneous  ;  the  prominent 
coxte  and  free  ventral  segments  show  that  it  must  come  near  Silfhida', 
the  majority  of  genera  are  at  once  known  by  the  frontal  ocellus. 

ENDOMTCHIDiE. 

Anterior  cox(e  gloiose,  or  conical,  sometimes  contiguous,  more  or  les» 
prominent,  cavities  open. 

Ventral  segments  5,  first  very  long. 

Tarsi  4-jointed,  2d  emarginate,  3d  hidden. 

Differs  from  Mycetophagid<p.  by  the  bilobed  tarsi  and  the  long  1st  ven- 
tral segment.  Gerstaecker  and  Thomson  rightly  include  Mycetaa  in  this 
family,  though  the  tarsi  simulate  closely  those  of  Mycetophuffida ;  the 
contiguous  sub-conical  coxse  show  that  its  place  is  at  this  end  of  the 

series. 

Triphyllid.«. 

Anterior  coxae  oval,  pix>minent,  cavities  open. 

Ventral  segments  5,  equal. 

Tarsi  4-jointed  ( %  8,  4,  4\  filiform. 

Eyes  coarsely  granulated. 

Leconte  has  included  Diphyllus^  which  I  have  removed  to  a  separate 
family.  Thomson  adds  Tetratoma,  in  which  I  think  he  is  verj-^  possibly 
right ;  certainly  I  do  not  see  that  genus  belongs  to  the  Heteromerous 
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series.     Geofifrony's  Dame  Tritoma  must  be  restored  to  the  typical  genus 
Mgcetaphagusj  hence  I  have  altered  the  family  name. 

ClOIDi«. 

Anterior  cox»  oval,  not  prominent,  cavities  closed. 

Ventral  segments  5,  Ist  elongate. 

Tarsi  4-jointed,  spurs  not  distinct. 

Antennie  8-10-jointed. 

This  family  cannot  belong  in  the  Serrieornes,  which  all  have  the  coxal 
cavities  open ;  it  appears  to  me  to  form  a  distinct  family  near  Cryptopha^ 
gid(B  and  Mycetophagida^  and  this  view  is  confirmed  by  the  larvs.  It 
differs  from  the  Boitryehida  by  the  coarsely  granulated  eyes  and  distinct 
epipleoxse  continuous  to  the  apex  of  the  elytra.  Endecatomui  as  re- 
marked by  Leconte  is  an  ordinary  Bostrychid. 

EROTYLIDiB. 

Anterior  cox»  globose,  separate,  cavities  generally  closed. 

Posterior  cox»  transverse,  not  reaching  the  margin. 

Ventral  segments  5,  1st  elongate. 

Tarsi  5-joiuted,  3d  emarginate  above  for  the  4th,  which  is  very  minute. 

The  coxal  cavities  are  open  in  Languria  which  otherwise  accords. 
The  4th  joint  of  the  tarsi  becomes  less  minute  in  Dacne  and  Combocerus, 

It  is  evident  that  this  family  must  come  near  Cryptopliagida  where 
Thomson  and  Bedel  place  it.  It  has  no  sort  of  affinity  with  Chrysomelida;, 
The  strongly  securiform  maxillary  palpi  render  most  of  the  genera 
very  distinct. 

ATOMARIIDiC:. 

Anterior  coxse  small,  globose,  or  oval,  separate,  cavities  variable. 

Ventral  segments  5,  equal,  or  with  the  1st  longer. 

Tarsi  5-jointed  ( %  sometimes  5,  5,  4),  tibi»  with  small  spurs. 

In  this  family  I  have  included  numerous  apparently  discordant  ele- 
ments, but  which  I  have  entirely  failed  to  separate  into  distinct  families. 
The  tarsi  ai-e  generally  linear,  lobed  beneath  in  Telmatophilus,  4th  joint 
smaller  in  SihanuSj  Psamrmecus,  BiphylluSf  etc. ;  the  antennae  are  11- 
jointed  and  moniliform  in  Cucujus,  generally  with  3-joiuted  club  in  the 
rest.  The  basal  joint  of  the  tarsi  is  very  short  in  Cucujus,  long  however 
in  Scalidia  and  most  others.  The  length  of  the  ventral  segments  is  also 
entirely  uncertain.  Cucujus  shows  an  evident  affinity  to  Trogosita  as  seen 
already  by  Thomson. 

MONOTOMIDJE. 

Anterior  cox»  small,  rounded,  separate,  cavities  closed. 

Ventral  segments  5 ;  1  and  5  elongate. 

Tarsi  5-jointed,  4th  narrower,  5th  elongate. 

Elytra  truncate,  last  dorsal  segment  visible,  eyes  strongly  granulated, 
antemue  10-jointed,  club  abrupt. 

This  family  was  founded  by  Leconte,  and  as  I  think,  with  reason.  The 
stmctare  of  the  antenn»,  the  6th  dorsal  segment  in  the  (j^  and  the  facies 
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all  show  great  affinity  to  Rhizophagu$^  from  which  the  anterior  cozie  at 
once  separate  it.  Thomson  has  placed  them  in  Latridiida,  which  the  5- 
jointed  tarsi  prevent ;  Duval  with  the  Cucujida  on  account  of  the  short 
Ist  joint  of  the  tarsi.  The  raised  line  on  the  Ist  ventral  segment  and  the 
structure  of  the  head  show  a  close  affinity  to  SUvaniu. 

BiTOMIDiB. 

Anterior  coz»  rounded,  cavities  closed. 

Ventral  segments  5,  1st  elongate. 

Tarsi  5-joiuted)  1st  Joint  extremely  minute. 

This  family  was  formed  hy  Duval,  who  included  Endeeatomusj  whicli 
is  however  a  true  BoHryehide  as  shown  by  Leconte  ;  Thomson  has  left 
Lyetus  also  in  Bostryehida,  but  It  agrees  in  all  essentials  with  Colydiidct 
and  Cucujid€fy  having  a  close  affinity  to  the  latter  by  the  short  1st  joint 
of  the  tarsi.  The  name  Lyettu  was  first  used  for  this  genus  by  Latreille 
in  1807,  but  Herbst  had  previously  indicated  it  and  in  the  name  Biioma 
in  1704.  Wollaston  dissected  this. genus  carefully  in  1854,  and^considered 
it  a  Colydiid,  regarding  the  basal  articulation  as  merely  a  swelling  ;  it 
appears  to  me  certainly  very  close  to  Colydiidm  by  the  structure  of  the 
prostemum,  the  club,  and  the  obsolete  elytra  epipleurse,  but  the  basal 
joint  is  visible  is  some  species. 

COLYDUD^. 

Anterior  coxaB  small,  globular,  cavities  generally  closed. 

Posterior  coxte  sometimes  contiguous,  transverse. 

Ventral  segments  5,  1-3  or  1^  connate  ;  1st  often  elongate. 

Tarsi  4-jointed,  simple. 

Antennae  often  capitate,  form  cylindrical,  or  depressed  and  with  grad- 
ually clavate  antenna).  Eyes  coarsely  granulated.  The  prostemal  struc- 
ture in  Bothrideres  resemble  that  of  Br^nthus  and  also  of  lihyssodes. 
Mynnecoxenus  must  be  placed  here  according  to  Thomson,  having  the  4- 
jointed  tarsi  and  connate  segments,  but  he  also  adds  Silvanusy  in  which  I 
cannot  concur.  He  breaks  the  family  up  into  three,  Bothriderid(r,  Coly- 
diidie,  Synchitida*  Murmidius  if  not  a  separate  family  can  only  go  here  ; 
the  globose  anterior  cox®  and  4th-jointed  tarsi  would  seem  to  agree  very 
well.  After  examining  DUeoloma  and  other  genera,  it  is  evident  that 
Cotmyphus  can  only  go  here  (or  in  a  separate  family  next  to  it,  character- 
ized by  the  heteromerous  tarsi). 

RHIZOPUAOIDifi. 

Anterior  coxee  ovate  or  rounded,  cavities  generally  transverse,  always 
closed. 
Posterior  coxo)  transverse. 

Ventral  segments  5,  1st  elongate,  often  with  coxal  lines. 
Tarsi  5-jointed,  often  dilated. 

AntennsB  10-iointed,  11th  joint  connate  with  the  preceding. 
This  family  isl  dentical  with  Monotainidcfj  etc,  except  that  I  have  added 
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Rhizophagui ;  it  thus  makes  a  very  natural  family  with  a  distinct  facies^ 
and  identical  structare.  The  coxal  cavities  vary  from  transverse  to 
rouiided  by  imperoeptible  degrees. 

Tbooobitid^, 

Anterior  cozsb  transverse,  separate,  cavities  variable. 

Posterior  ooxse  transverse  reaching  the  margin. 

Ventral  segments  5,  equal. 

Tarsi  S-jointed,  not  dilated. 

PeUcbstiea^  placed  provisionally  here  by  Leconte,  I  have  removed  to  Der<^ 
dotUida,  This  family  contains  two  very  different  types ;  the  elongate 
narrow  Trogoiita  placed  by  Thomson  near  Cueujui  on  account  of  the 
very  minute  Ist  tarsal  joint  and  less  transverse  cavities ;  and  the  broad 
species  of  Ostoma  (Peltis)  which  are  like  Nitidula,  except  that  the  tarsi 
are  not  dilated. 

NlTIDULID^. 

Anterior  oox»  transverse,  cavities  generally  closed. 

Posterior  coxas  distant,  almost  reaching  the  margin. 

Ventral  s^i^ents  5. 

Tarsi  5-jointed,  dilated,  4th  Joint  small,  claws  sometimes  dentate. 

The  capitate  antennsB  are  generally  characteristic  of  this  group  ;  the 
coxal  cavities  are  open  in  Cyehramus,  Ipi.,  etc. ;  Byturui  is  better  here 
by  the  dentate  claws  than  in  DermesiidcB,  though  the  lobed  tarsi  are  dis* 
tinctly  anomalous;  Kiesenwetter  and  Thomson  place  it  here;  Duval 
places  it  with  Telmatophilus,  which  seems  impossible.  Rhizophagus  is 
excluded  by  Murray,  but  is  osculant  between  this  family  and  Trogosit%d<f, 
The  small  genera  Ilesperobainus,  Baetridiumj  Europs  and  Nomophlaui 
most  oome  here  as  the  cavities  are  made  precise,  as  in  Rhizophagus  ;  Phy^ 
eonomu$  also  has  dilated  tarsi. 

MlCBOFEPLIDiB. 

Anterior  coxse  transvere,  cavities  closed. 

Posterior  coxae  distant,  rounded. 

Ventral  segments  6. 

Tarsi  8-jointed. 

Antennas  9-jointed,  with  an  abrupt  club,  received  into  thoracic  cavities. 

Elytra  truncate,  short. 

This  family  is  very  anomalous,  but  its  whole  relationship  is  with  NitU 
dulid4Bt  having  no  character  in  common  with  StaphylinidcB  except  the 
short  elytra*    The  discovery  of  the  larva  also  confirms  this  view. 

PHALACRIDiB. 

Anterior  coxib  small,  globose,  separate,  cavities  open. 
Posterior  coxjb  contiguous,  not  reaching  the  margin. 
Tarsi  5-jointed,  4th  very  small,  claws  dentate. 

Allied  to  NitiduUda  by  the  claws  and  tarsi,  but  differing  by  the  ante- 
rior and  posterior  coxie,  it  must,  however,  evidently  bo  placed  next  them. 
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COCCINELLIDA. 

Anterior  oox»  transyene,  cavities  generally  closed. 

Posterior  coxas  distant,  not  reaching  the  margin,  sometimes  sutcate. 

Ventral  segments  5-6  (7  in  Hyperaipis  ^). 

Tarsi  4-jointed,  2d  bilobed,  3d  very  minute,  claws  generally  dentate. 

The  structure  of  the  tarsi  has  generally  caused  these  insects  to  be 
placed  at  the  end  of  the  order,  but  they  evidently  belong  in  the  Clari- 
com  series,  from  all  other  families  of  which  they  differ  by  their  tarsi, 
combined  with  securiform  ]>alpi,  generally  dentate  claws  and  usually 
closed  cavities.  The  only  other  family  with  similar  tarsi  is  the  Endamy- 
chidcff  which  has  small  globose  anterior  coxae,  with  open  cavities  and 
simple  claws.  It  is,  however,  to  be  noticed  that  the  elongate  aberrant 
Coccidula  has  sub-globose  anterior  coxfe.  The  coxte  are  often  sulcate  as 
in  Ciitelidcf, 

CiSTELIDiE. 

Anterior  coxsb  transverse,  cavities  open. 

Posterior  coxsb  sub-contiguous,  reaching  the  margin. 

Ventral  segments  5,  1-3  sub-connate. 

Tarsi  5-jointed,  often  lobed  beneath. 

Antemue  gradually  clavate,  legs  retractile,  hind  coxae  sulcate. 

This  family  is  very  distinct  by  its  facies.  Chslonarium  may  form  a 
separate  family,  the  antennae  are  entirely  fUiforra.  I  have  reverted  here, 
as  elsewhere,  to  Geoffrony's  name  for  the  typical  genus  (1762) ;  the  name 
Byrrhui  belongs  to  the  Anobium,  Fabr.,  and  the  Byrrhus  of  Linmeus  is 
Anthrenu»f  Geoff.  By  means  of  Liminiehui  this  family  is  closely  allied 
to  Geary»»u9  and  ElmU, 

GEOBTSSIDiE. 

Anterior  coxae  compressed,  trochanters  large,  covering  the  prostemum, 
cavities  open. 

Posterior  coxae  distant. 

Ventral  segments  5,  Ist  very  large,  1-2  connate. 

Tarsi  4-jointed,  antennae  0-jointed. 

Allied  to  CiitelidcB  (ByrrhidcB)  by  the  general  habit ;  distinct. 

PSEPHENID^. 

Anterior  coxa)  globular,  cavities  open,  prolonged  externally,  trochanter 
very  large. 

Posterior  coxae  dilated  into  a  plate,  contiguous. 

Ventral  segments  6-7,  1-2  connate. 

Tarsi  5-jointed. 

Maxillary  palpi  very  long,  securiform,  antennae  long,  filiform.  This 
insect  is  most  singular  and  anomalous ;  notwithstanding  the  evident 
affinity  to  Pamida  it  differs  remarkably  from  it  by  the  elongate  palpi  and 
6  ventral  segments.  The  7th  ventral  segment  is  visible  only  in  the  -^  . 
It  is  in  many  respects  closely  allied  to  Iielodt%  in  the  Serricornes.  This 
family  is  the  commencement  of  a  small  group  of  closely  allied  families, 
differing  in  the  details  of  the  coxae,  but  agreeing  remarkably  in  the  parts 
of  the  mouth. 
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PxRNIDiE. 

Anterior  cox»  transverse,  cavities  open,  trochanter  distinct. 

Posterior  coz»  dilated  into  a  plate,  contiguous. 

Ventnil  segments  5,  1-3  connate. 

Tarsi  5-jointed. 

AntennsB  short  irregular,  as  in  the  Oyrinida,  to  which  this  family  is 
evidently  allied,  though  differing  remarkably  in  the  form  of  the  cox». 
Leconte*s  two  sub-families  entiraly  destroy  the  homogeneity  of  this 
family  and  are  made  into  separate  families. 

Elmidje. 

Anterior  cox»  small,  rounded,  without  trochanter,  cavities  open. 

Posterior  cox»  transverse,  distant. 

Ventral  segments  5,  1-3  connate. 

Tarsi  5-joined,  5th  elongate. 

Allied  to  Pamida  by  mode  of  life,  and  more  or  less  by  the  appearance 
of  the  larvsB  ;  but  remarkably  distinct  structurally.  Antennae  shoit, 
hardly  sub-clavate.  The  tarsal  structure  is  very  like  Hydrochus  but  the 
broadly  distant  coxs  entirely  remove  it. 

HETEBOCERID2B. 

Anterior  cox»  transverse,  cavities  open. 
Posterior  cox»  sub-contiguous. 
Ventral  segments  5,  1-8  connate. 
Tarsi  4-jointed. 

Antenme  10-11-jointed  short,  irregular.  Evidently  allied  to  Parnidcv, 
but  with  a  very  characteristic  facies. 

HiSTERTDiE. 

Anterior  coxn  transverse,  cavities  open. 

Posterior  cox»  distant,  sub-quadrate,  not  reaching  the  margins. 

Ventral  segments  5,  1st  very  large. 

Tarsi  5-jointed  {Acriiu»  5,  5,  4),  legs  retractile. 

Differs  from  the  other  families  by  the  geniculate  antennse,  with  a  com- 
pact rounded  club ;  elytra  truncate,  2  dorsal  segments  uncovered,  cor- 
neous. Murmidius,  placed  here  by  Dr.  Leconte,  seems  to  me  certainly 
an  aberrant  form  of  ColydiidcB, 

The  two  families  of  Lamellieomes  are  easily  distinguished.  The  Serri- 
ewm  series  also  is  well  arranged  by  Leconte.  The  Tetramera  include 
only  8  families,  Cerambycida,  Bruehidot,  ChrysomelidcPf  and  their  limit. s 
are  hard  to  define.  The  Heteromera  have  been  divided  by  Leconte  into 
convenient  families;  possibly  Lagria  and  Alleeula  (Cistela^  should  go  iu 
TenebrionidcB  and  certainly  Jiilio  should  go  with  Pythida,  bearing  as  Dr. 
Horn  has  suggested  to  me,  the  same  relation  to  it  as  Thymalus  does  to 
Trogositida,  The  Ehynehophorus  families  are  still  doubtful,  probably 
Uiere  are  only  three,  Anthribidce,  Curculionidce  and  Scolytida. 
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REVISION   OP   THE   SPECIES   OF    SEVERAL   GENERA   OF 
MELOID^   OP   THE   UNITED   STATES. 

By  George  H.  Horn,  M.  D. 

(Read  before  the  American  PhUoeophieal  Society,  Fy^ruary  21,  1878.) 

Tbe  genera  reviewed  in  the  following  pages  are  Macrobasis,  Epicantay 
Cauiharis  and  Pomphopoea,  which  comprise  the  large  minority  of  the 
tipecies  of  Meloidsd  in  our  fauna.  The  other  genera  have  not  been  noticed 
on  account  of  either  of  the  fewness  of  the  species  contained  in  them,  or 
from  the  lack  of  sufficient  material  to  determine  correctly  the  relation- 
ship of  the  species.  In  the  latter  case  may  be  cited,  Meloe  and  Nemog- 
natha,  especially  the  former,  of  which  probably,  the  minority  of  the 
species  have  been  described  from  unique  specimens.  The  attention  of 
all  collectors  is  called  especially  to  the  species  of  Meloe,  and  at  the  same 
time  an  accurate  determination  of  the  sexes  is  more  than  all  desirable. 
The  species  of  Pyrota  are  also  well  worthy  of  attention,  and  it  is  prob- 
able that  some  of  them,  especially  those  in  the  banded  group,  will  have 
to  be  suppressed  when  further  material  shall  have  been  collected. 

Macrobasib.    Lee 

AfacroboiiSf  Lee.  Class.  Col.  N.  A.  p.  272 ;  Apterospaeta,    ibid. 

The  genus  Hacrobasis,  with  which  I  am  compelled  to  unite  Aptera- 
spastay  differs  from  Epicauta  by  characters  of  comparatively  trifling 
moment.  The  first  joint  of  the  antennae  of  the  male  is  elongate,  in  a 
part  of  the  species  very  greatly,  and  in  an  equal  number,  moderately 
KO.  In  the  former  case  the  firat  joint  frequently  equals  twice  the 
length  of  the  two  following  together,  and  in  the  latter  is  about  equal  to 
them.  The  second  joint  of  the  antennsB  of  the  male  is  always  more  than 
half  the  length  of  the  third,  and  sometimes  greatly  longer  than  that 
joint.  From  the  variability  of  the  antennsB  it  may  be  seen,  that  there  is 
very  great  difficulty  in  separating  the  genus  from  Epicautaj  and  it  is  very 
doubtful  if  the  advancement  of  science  would  be  at  all  retarded  by  their 
union.  Apteroepasta  is  certainly  not  distinct,  the  presence  or  absence  of 
wings  being  rather  specific  than  generic,  and  the  type  of  the  genus  is 
moreover  strongly  winged.  The  species  of  Macrohaeie  may  be  separated 
by  their  sexual  characters  and  the  scheme  thus  produced  contains  at  the 
liead  those  species  the  most  remote  by  their  antennal  characters  from 
Epicauta y  and  thence  gradually  approaching  that  genus. 

A.  First  joint  of  antennsB  male  very  elongate,  usually  more  or  less 
dilated  at  tip  and  contorted,  and  always  longer  than  the  two  following 
joints  together. 


ISTSw] 


89 


[Horn. 


Anterior  tibi»  §  with  two  terminal  spurs albida. 

Anterior  tibis  $  with  a  single  terminal  spur. 
Second  joint  of  antenna  g  frequently  shorter  than 
the  third  alone. 
First  joint  anterior  tarsi  $  longer  than  second  and 
normal ;  legs  black. 

Elytra  uniformly  cinereo-pubescent longieollU, 

Elytra  cinereo-pubescent,  with  two  broad  black 

stripes  on  each atrivittata. 

First  joint  ant.  tarsi  §   shorter  than  second  and 
oblique  prolonged  ;  legs  pale. 
Antemue  with  joints  2-11  §  stout,  conical ;  ely- 
tra luteous,  finely  cinereo-pubescent ochrea, 

Antennse   with  joints  2  and  3    §    stout,    4-11 
slender;     elytra    piceous,     cinereo-pubescent, 

with  a  fine  more  densely  pubescent  line Tirgulata, 

Second  joint  of  autenn^B  §  longer  than  the  third  and 
fourth  together. 

Anterior  tarsi  male  with  one  terminal  spur torsa. 

B.  First  joint  of  antennse  g  moderately  elongate, 
never  longer  than  the  second  and  third  together  and 
never  contorted  at  tip. 

Second  joint  antennse  §  long,  equal  to  third  and  fourth 
together. 

Anterior  tibiae  $  with  two  terminal  spurs unicolor. 

Anterior  tibi»  $  with  one  terminal  spur tenuis. 

Second  joint  antenn®  g  not  much  longer  than  third 
alone. 

Body  clnereo  to  fnlvo-pubescent ;  winged. immaculata . 

Body  entirely  black  above. 

Body  sometimes  with  wings  well  developed,  usually 
feebly  developed , »egmenUita, 

M.  albida,  Say*  Jonm.  Acad.  Ill,  p.  805  ;  luteicorni$,  $  Lee.  Proc. 
Acad.  VII,  p.  84.  Black,  densely  cinereo-pubescent,  varying  to  pale 
formginous.  Head  black,  epistoma  and  labrum  pale  luteous,  a  small 
smooth  space  near  the  insertion  of  the  antenn«Baud  a  smooth  median  line 
not  attaining  the  occiput,  surface  densely  punctulate  and  pubescent.  An- 
temue and  palpi  pale  luteous,  glabrous.  Thorax  slightly  longer  than 
wide,  sides  nearly  parallel  behind,  in  front  arcuate  and  narrower  to  apex, 
disc  moderately  oonvex,  usually  with  an  elongate  narrow  space  on  each 
side  clothed  with  black  pubescence,  surface  densely  punctate  and 
pnbesoent.  Elytra  broader  than  the  thorax  and  gradually  broader  be- 
hind, sarflsce  densely  punctulate  and  pubescent,  humeri  with  linear  black 
spot.  Body  beneath  densely  pubescent.  Legs  black,  densely  pubescent. 
Knees  outer  edge  of  tibisB  and  all  the  tarsi  with  black  pubescence. 
Length  .88^1.00  inch ;  22-25  mm. 
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Male,  First  joint  of  anteniue  nearlj  as  long  as  the  head,  flattened  and 
gradually  thicker  to  tip  and  sinuate  on  the  anterior  margin  near  the  tip; 
second  joint  longer  than  the  third  and  equal  to  the  fourth.  Sixth  ab- 
dominal segment  feebly  emarginate  at  tip.  Antenns  at  base  smooth  very 
sparsely  punctured. 

Fetmile,  First  joint  of  antenn»  not  flattened,  slightly  thicker  at  tip, 
punctured  and  pubescent,  joints  2-11  sub-equal.  Sixth  abdominal  seg- 
ment sub-truncate. 

The  characters  of  the  table  and  those  above  will  readily  enable  this 
species  to  be  separated  from  all'those  which  it  most  closely  resembles  in 
general  appearance.    Abundant  in  Texas. 

M.  longiooUia,  Lee.  Proo.  Aoad.  185a,  p.  843. 

Closely  resembles  the  preceding  species  and  differs  superficially  in 
having  the  antennie  and  parts  of  mouth  entirely  black,  the  thorax  with- 
out the  discal  narrow  black  spaces  and  the  humeral  si>ot  longer.  It  differs 
especially  in  its  sexual  characters.    Length  .80 — .90  inch  ;  20-23  mm. 

Male,  Antennie  with  first  joint  as  long  as  the  head,  flattened,  very 
feebly  sinuate  at  anterior  margin  near  the  tip,  sparsely  punctured,  joints 
2  and  3  sub-equal.  Abdomen  as  in  albida.  Anterior  tibi»  with  one 
spur.     Inferior  edge  of  femora  glabrous. 

Femak,  Antennas  with  first  joint  less  than  half  the  length  of  head, 
slightly  flattened,  punctured  and  pubescent,  second  joint  slightly  shorter 
than  third  and  nearly  equal  to  fourth .  Anterior  tibise  with  two  spurs. 
Inferior  edge  of  femora  pubescent.  Occurs  in  Texas,  Arizona  and  New 
Mexico. 

M.  atrivittata.  I^.  Proo.  Acad.  1854,  p.  224. 

More  elongate  than  the  preceding  species  and  differing  in  the  surface 
vest  it  11  re,  as  follows :  Head  pubescent  with  black,  a  small  white  ante- 
ocular  8i>;uH)  and  median  narrow  line  cinerous.  Antenn»*and  parts  of 
mouth  black.  Thorax  cinereivpubesoent  with  a  large  black  space  at 
middle,  divideil  by  tine  median  cinereous  line.  Elytra  pubescent  with 
black,  suture  narrowly,  ai>ex  and  sides  more  broadly  cinereo-pubescent, 
and  a  moilenitclv  bntad  cinereous  vitta  extending  from  the  humerus 
and  not  attaining  the  apex.  Body  beneath  cinereo-pubescent,  at  the 
sides  black,  alnlomen  black  apices  of  segments  cinereo-pubescent.  Legs 
black,  outer  side  of  femora  cinereo-pubescent.  Length  .70-1.28  inch ; 
1^^  mm. 

Mi%U,  First  joint  of  antenna*  flattened,  broadly  dilated  at  tip  and 
obliquely  truncate  at  tip,  longer  than  the  head,  shining  and  sparsely 
puucturvil.  seivnd  joint  stout,  br\iader  than  long  and  longer  than  either 
the  thir\l  or  fourth,  third  joint  smaU.  shorter  than  the  fourth  whidi  is 
also  st^nit  and  half  the  length  of  the  tii\h  :  joints  .Vll  n>bust  but  elon- 
gate. Terminal  joint  of  labial  (>alpi  disciform.  .Vnterior  tibi«  with  one 
terminal  spur.  Sixth  al»domiiuil  segmer.l  brootily  emarginate  at  tip. 
Inferior  edge  of  fomora  glabr\Hi*. 
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Ftmale.  First  joint  of  antennie  half  the  length  of  head,  flattened  and 
gradually  broader  to  tip,  more  distinctly  punctulate  than  the  male,  joints 
2-11  sub-equal  and  gradually  mora  slender  to  tip.  Last  joint  of  labial 
palpi  broadly  triangular.  Anterior  tibisd  bicalcarate.  Femora  pubescent 
beneath.  Sixth  abdominal  segment  sub-truncate.  Occurs  in  Texas  and 
Arizona. 

M.  oohiea,  Lee.  Proc.  Acad.  1858,  p.  S42. 

Pale  testaceous,  sparsely  clothed  with  pale  luteous  pubescence.  Form 
similar  to  albida.  Head  moderately  punctulate  and  sparsely  pubescent. 
Antenns  with  basal  joint  luteous,  outer  joints  piceous.  Thorax  feebly 
convex,  densely  punctulate  with  smooth  ftne  median  line.  Elytra  finely 
punctate,  sparsely  pubescent.  Body  beneath  and  legs  similar  to  the 
upper  surface.     Length  .05  inch  ;  16  mm. 

Male.  First  joint  of  antennsd  longer  than  half  the  head,  arcuate,  grad- 
nally  broader  to  tip,  flattened  and  obliquely  truncate,  joints  2-11  sub- 
equal,  stout  and  obconical.  Lower  edge  of  femora  glabrous.  Anterior 
tibisB  with  one  spur.  First  joint  of  anterior  tarsi  broad,  obliquely  pro- 
longed, concave  above  and  shorter  than  the  second.  Sixth  abdominal 
segment  broadly  emarginate  at  tip.  Last  dorsal  segment  moderately 
prolonged  and  notched  at  tip. 

Female,  Unknown. 

Collected  at  New  Braunfels,  Texas. 

M.  viigolata,  Lee.  New  Species,  1866,  p.  156. 

Piceous,  sparsely  cinereo-pubescent.  Form  similar  to  alhida  but  more 
Blender  and  very  much  smaller.  Head  moderately  punctured,  with  fine 
median  smooth  line  and  sparsely  pubescent.  Thorax  moderately  punc- 
tured, sparsely  pubescent  and  with  fine  smooth  median  line.  Elytra 
punctate  scabrous,  sparsely  pubescent,  with  a  denser  line  of  pubescence 
at  the  middle  of  each  elytron.  Body  beneath  piceous,  sparsely  punctu- 
late and  pubescent.    Legs  pale  testaceous.    Length  .34-. 40  inch ;  9-10  mm. 

Male,  First  joint  of  antennsB  nearly  as  long  as  the  head,  moderately 
arcuate,  flattened  and  sinuately  emarginate  near  the  tip ;  second  joint 
smaller  than  the  third  and  the  two  together  equal  to  the  fourth  ;  joints 
4-11  8ub-«qual  gradually  more  slender  to  tip.  Femora  beneath  glabrous 
at  base.  Anterior  tibiA  with  one  terminal  spur.  Anterior  tarsi  with 
'first  joint  shorter  than  second,  slightly  obliquely  prolonged  and  some- 
what concave  above.     Sixth  abdominal  segment  broadly  emarginate. 

Female,  First  joint  of  antenn»  not  half  as  long  as  the  head,  slightly 
arcuate  and  somewhat  broader  to  tip,  joints  2-3-4  gradually  longer,  4-11 
sub-equal.  First  joint  anterior  tarsi  longer  than  the  second  and  not 
deformed.    Femora  pubescent.    Sixth  abdominal  segment  sub-truncate. 

Collected  at  Cape  San  Lucas. 

M.  tOTsai  Lee.  Proc.  Acad.  1853,  p.  843. 

Black,  sub-opaque,  sparsely  cinereo-pubescent.  Head  moderately 
densely  punctulate.    Antenna  black.    Thorax  slightly  broader  than  lofig, 
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•ides  behind  nearly  paratlel,  at  apex  arouately  narrowed,  median  line 
moderately  impressed,  surface  opaque,  sparsely  punctulate.  Elytra 
elongate,  sub-parallel,  moderately  punctured,  sparsely  and  finely  cinereo> 
pulKsncont  with  pruinose  aspect.  Body  beneath  and  legs  black,  some- 
what more  densely  pubescent  than  the  upper  surface.  Length  .44-.  60 
inch  ;  11-15  mm. 

Male.  First  joint  of  antenns  nearly  as  long  as  the  head,  flattened  and 
nearly  sigmoid  in  form,  second  joint  as  long  as  the  two  following  together, 
thir<l  shorter  than  the  fourth,  joints  4-11  very  gradually  longer  and 
slender.  Anterior  tibiao  with  one  spur.  First  front  tarsal  joint  not  longer 
than  the  second.     Lower  margin  of  femora  glabrous. 

Fhmnle,  First  joint  of  antennn  half  the  length  of  head,  second  slightly 
longer  than  third,  joints  8-1 1  sub-equaL  Middle  and  hind  femora  pubes- 
cent l>eneath,  anterior  tibiae  blcalcarate. 

Uoscmbles  tenuU  and  unicolor^  but  the  table  shows  the  more  remarkable 
points  of  diflferenoe. 

Ooours  in  Texas, 

M«  unioolor,  Kby.  Fauna,  Bor.  Am.  p.  241 ;  ci^^rea.  Fab.  Ent.  Syst. 
Suppl.  p.  119;  Harris,  Best.  Joum.  1,  p.  497;  Fiihrifii^  Lee.  Proc.  Acad. 
18.Vi,  ]>.  84S ;  miirtfut,  I^ec,  d^hilui^  liCC.  loc.  cit.  p.  344. 

The  name  FhhrifH  is  dropped  for  the  following  reasons,  viz. ;  if  Macros 
hinh  l>e  a  valid  genus  the  name  cir^rea  is  not  preoccupied,  and  should 
Matrohtuin  be  merged  in  Kpic<tut4M  then  mnicolor  Kby,  has  priority. 

Very  similar  in  form  to  the  pivceding,  but  has  usually  a  more  cinereous 
j^poct  from  the  denser  pube«ioenoe.  The  aexual  characters  Aimish  the 
gpwiter  )>oints  of  diiference.     I^ength  ,5^^W  inch  ;  8-16  mm. 

Mak,  First  joint  of  ant>ennl«^  shorter  than  the  head^  slightly  broader 
towani  the  tip,  slightly  flattened  and  very  feebly  aiv uat«,  second  longer 
than  the  two  following  joints  together,  joints  8-11  gradually  but  very 
slightly  longer.  Anterior  tibi»  bioaksarate.  Lower  edge  of  femora 
)HibeMV!nt  beneath. 

Fimnlf  as  in  the  preceding  species. 

The  species  known  as  mvrin/i  and  d^'hili*  appear  to  be  merely  badly 
developed  forms  and  not  entitled  Uy  rank  as  species.  M.  v  a^irolor  differs 
from    </>n»/i  and  Unuts  in  the  maK  having  two  «ipnrs  to  the  anterior 

tibijr. 

A  very  widely  di«tribnt»ed  t^>eo.ies»  occurring  ft^m  Canada  to  ILaittas 
and  to  i^^svt|>ia  and  Ariconan 

M.  tittnia,  Lee  P^oc  Acad.  1S.^J^  p.  ,Wl, 

"Mt'we  elongate  than  wB.*ry»?/»rand  cDorhed  ^ith  whiter  and  mow  Instrons 
pnbeM^ncc-  "Epistoma.  labrum  and  palpi  tosrjMMwns^  at  least  in  the  male. 
l>ength  ,R2  inch  :  1^  mm. 

MfU.  Pirrt  joint  of  antjennir  ncarh-  as  long  as  the  hMid.  fhrmcsi  as  in 
uh4ffok»r^  necond  .ioaat  Ddarly  as  long  as  the  three  foai^wing  together. 
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joints  8-11  sub-equal.  Anterior  tibi»  with  a  single  terminal  spur.  Fe- 
mora pubescent  beneath. 

Female,  Not  known  with  certainty. 

One  male  from  Qeorgia. 

Ml  immacnlata,  Say.  Jour.  Acad.  Ill,  p.  301 ;  artieularuj  Say,  ibid ; 
fulveseentf  Lee.  Proc.  Acad.  1858,  p.  447. 

Black,  densely  clothed  with  pubescence  varying  in  color  from  ferru- 
ginous to  cinereous.  Form  and  sculpture  very  closely  resembling  albida. 
Disc  of  thorax  and  elytral  humeri  concolorous.  Body  beneath  clothed 
as  on  the  upper  surface.  Legs  as  in  albida*  Length  .50-. 90  inch; 
13-28  mm. 

Jfo^.  First  joint  less  than  half  the  length  of  head,  feebly  flattened 
and  not  contorted  at  tip,  second  joint  cylindrical,  slightly  longer  than 
half  the  first,  and  somewhat  shorter  than  third,  joints  3-11  sub-equal 
and  gradually  more  slender  to  tip.  Anterior  tibise  bicalcarate.  Femora 
entirely  pubescent  beneath.  Sixth  abdominal  segment  feebly  emargiuate 
at  tip. 

Female,  Antennse  scarcely  differing  from  the  male,  but  with  the  basal 
joints  more  slender.    Sixth  abdominal  segment  sub-truncate. 

The  thorax  of  this  species  is  rather  shorter  than  albida  or  longicollis 
which  it  most  resembles,  but  for  their  separation  the  sexual  characters 
as  given  in  the  table  must  be  relied  on. 

Not  rare  in  Kansas,  Colorado  and  Texas. 

M.  aegmentata,  Say.  Joum.  Acad.  Ill,  p.  303 ;  Lee.  Proc.  Acad.  1653, 
p.  342 ;  validoy  Lee.  Joum.  Acad.  lY,  1858,  p.  30. 

Body  above  entirely  black,  clothed  with  short  black  pubescence.  Head 
feebly  shining  densely  punctulato.  Thorax  nearly  as  broad  as  long,  sides 
in  front  arcuate  to  apex,  disc  moderately  convex,  median  line  feebly  im- 
pressed in  front,  more  deeply  and  broadly  impressed  at  base,  surface 
densely  punctulate,  sparsely  pubescent  with  black,  and  with  the  apical 
and  basal  margins  fimbriate  with  short  cinereous  hairs.  Elytra  scarcely 
broader  at  base  than  thorax  and  gradually  broader  behind,  surface  sub- 
opaque,  finely  scabro-punctate  and  sparsely  clothed  with  short  black 
hairs.  Body  beneath  black,  more  shining  than  above,  punctulate  and 
pubescent  with  short  black  hairs,  the  coxse  and  apices  of  the  abdominal 
segments  margined  with  short  white  pubescence.  Legs  entirely  black, 
densely  punctulate  and  sparsely  pubescent.  Length  .52-.  92  inch ;  13- 
23  mm. 

McUe,  First  joint  of  antenn®  shorter  than  half  the  head,  slightly 
thicker  externally  and  feebly  flattened,  second  half  the  length  of  first 
and  slightly  shorter  than  the  third,  fourth  shorter  than  third  and  equal 
to  second,  joints  4-11  sub-equal  and  gradually  more  slender  to  tip.  Sixth 
abdominal  segment  feebly  emarginate. 
Female.  Antennsa  not  differing  in  form  from  the  male  and  somewhat 

more  slender.    Sixth  abdominal  segment  somewhat  sub-truncate. 
This  species  is  usually  very  feebly  winged,  the  wings  being  very  small 

tnd  rudimentary,  specimens  however  occasionally  occur  with  the  wings 
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.  j  a8  well  developed  as  in  the  other  Macrobases,  and  in  no  other  respec 

J-:  differing  from  the  other  individuals.     The  abdominal  segments  beneatl 

, . ;  are  rarely  entirely  black.     M,  ralida  Lee.  does  not  api)ear  to  differ  in  anj 

'  ii  other  respect  than  in  being  larger  than  the  forms  found  in  Kjmsas  anc 

j  i*ecognized  as  the  typical  forms  of  the  species. 

I  •  I  ^_ 

■■l  Occurs  from  Kansas  to  Texas  and  Arizona. 

:,i  Of  the  following  species  we  possess  females  only  and  their  propei 

I- 1\  places  cannot  therefore  be  assigned  them  in  accordance  with  the  characten 

made  use  of  in  the  table  at  the  beginning  of  the  genus.     They  are  ac 

'=  follows : 

;!  M.  sublineatai  Lee.  Proc.  Acad.  1858,  p.  447. 

Form  similar  to  albida.    Head  black,  densely  punctulate  and  densely 
ciucreo-pubescent.    Thorax  slightly  longer  than  wide  and  widest  slightl^f 
ill  front  of  middle,  sides  in  front  obliquely  narrowed,  disc  feebly  convex, 
: !  dorsal  channel  obliterated  in  front,  shallow  at  base,  surface  punctulate 

i  and  pubescent.     Elytra  black,  finely  punctato-scabrous,  apex  cinereo- 

i'  X>ubu8cent,  remainder  of  surface  with  cinereous  and  black  pubescence  in- 

termixed, and  with  three  very  fine  lines  of  totally  black  hairs.     Body 
'ill  beneath  black,  densely  cinereo-pubescent.     Length  1.05  inch  ;  26  mm. 

1 1  Male  unknown. 

'i  Female.  Antenns  of  same  form  as  in  longicollU,    From  the  structure 

of  the  antenna)  of  the  uni(iue  before  me,  it  is  probable  that  were  the 
male  known  its  position  would  be  near  longicoUin, 
One  female  from  Texas. 

M.  tenella,  Lee.  Journ.  Acad.   IV,  1858,  p.  28.    Head  pale  yellowish 
testjiceous,  moderately  shining,  very  sparsely  punctured  and  sparsely 
cineruo-i)ul)e8cent.     Thoi*ax  colored  as  the  head,  longer  than  wide,  nar- 
■  rower  than  the  head,  Kurface  i*ather  densely  punctured  and  sparsely  pub- 

escent. Elytra  black,  punctured,  sparsely  pubescent  with  cinereous  hairs. 
BiKly  beneath  piceous,  mesosternum  and  tip  of  abdomen  pale  rufo-testa- 
i  ceous.     Li'gs  pale  rufo-testaceous.     Length  .48  inch  ;  12  mm. 

'.  '  Autcnnie  pale  testaceous,  first  joint  one-third  the   length  of  head, 

'^  scarcely  broader  to  apex  amj  feebly  Hattened,  second  joint  longer  than 

half  the  firsts  third  slightly  longer  th«in  the  second,  fourth  equal  to 
■  ^  second,  joints  4-11  sub-equal  and  slender. 

;•  I  cannot  determine  with  certainty  the  sex  of  the  specimens  before  me, 

fi  as  they  are  so  injured  at  the  tip  of  the  al>domen  as  to  be  unfit  for  deter- 

;  mination.   The  charivcters  given  serve  to  distinguish  it  from  all  the  other 

:|  species  in  the  genus.     In  the  list  it  appears  as  an  Epicauta. 

.[  Collected  by  Captain  Pojie,  on  the  Staked  Plain  of  Texas. 

I  M.  linearis,  Lee.  Journ.  Acad.  IV,  1858,  p.  23. 

!  Form   slender,  elongate.     Head  piceo-testaceous,  moderately  shining, 

•  punctulate  and  sparsely  cinereo-pubescent.     Thorax  narrower  than  the 

I  hea<l,   one-fourth   longer  than  wide,    sides  behind   parallel,    anteriorly 

obliquely  narrowed  to  the  apex,  color  piceous,  surface  moderately  shining, 
punctured,  sparsely  cinereo-pubescent  and  with  fine  smooth  median  line. 
Elyti^  luteous,  finely  punctate-scabrous  and  sparsely  cinereo-pubescent. 
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Body  beneath  and  legs  piceous,  moderately  shining,  sparsely  punctured 
and  cinereo-pabescent.    Length  .46  inch  ;  12  mm. 

Resembles  virgulata  in  form  and  in  tlie  structure  of  the  antennae  of 
the  female.    The  discovery  of  the  male  is  necessary  to  determine  its 
position  with  certainty. 
One  female,  Staked  Plain,  Texas. 

Epicauta.    Fab. 
This  genus  is  closely  allied  to  Macrobasis  and  differs  in  having  the  first 
joint  of  the  antennas  usually  shorter,  rarely  equal  to,  and  never  longer 
than  the  thii*d  ;  the  second  joint  is  never  greater  in  length  than  half  the 
third.    These  characters  apply  equally  well  for  both  sexes. 

The  species  are  moderately  numerous  in  our  fauna,  and  may  be  divided 
for  convenience  of  study  in  the  following  manner : 
A.  Antennae  similar  in  thickness  throughout,  joints  cyl- 
indrical and  closely  articulated.    Eyes  prominent, 
coarsely  granulated,   feebly  or  not  emarginate  in 
front  and  nearly  as  wide  as  long. 
Pubescence  sparse,  black  and  erect. 
Head  and  thorax  very  sparsely  punctured  and  with 

i^hining  surface oblita. 

Head  and  thorax  densely  punctured  and  less  shining.  pu ncticoUis, 

Pubescence  usually  dense,  always  recumbent,  and 
generally  cinereous,  ferruginous  or  fulvous,  some- 
times nearly  black. 
Head  less  densely    punctured    than  the  thorax; 

thorax  longer  than  wide contolvuli. 

Head  and  thorax  similarly  punctured. 

Thorax  longer  than  wide strigosa. 

Thorax  as  wide  as  long. 
Surface  of  thorax  equally  punctured. 
Pubescence  dense  concealing  the  sur£Eu;e  color. 
Thorax  moderately  shining,  rather  coarsely 

and  densely  punctured ferruginea. 

Thorax    opaque,   more    finely  and    densely 

punctured sericans. 

Pubescence  short,  sparse  ;  facies  pruinose pruinosa. 

Thorax  wilh  a  smooth  slightly  elevated  space  on 
each  side callosa. 

B.  Antemue  scarcely  more  slender  to  tip,  joints  cylin- 

drical. 

Eyes  narrow,  emarginate  in  front,  very  finely  granu- 
lated, not  prominent. 

Vertex  and  occiput  longitudinally  broadly  concave.  caviceps, 

C.  Antennae  always  more  slender  to  the  tip,  joints  loosely 

articulated  and  always  more  or  less  compressed. 
Eyes  always  longer  than  wide  (usually  twice  as 
long  as  wide),  emarginate  in  front,  less  coarsely 
granulated  than  in  A,  and  less  prominent. 
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Anterior  tibisB  $  with  a  single  terminal  spur. 

Legs  rufous,  elytra  uniformly  pubescent 

Legs  black,  elytra  cinereo-pubescent  with  denuded 
spots. 
Maxillary  palpi    §   normal,  elytral  spots,  large, 

smooth 

Maxillary  palpi  §  with  last  joint  broadly  dilated, 
elytral  spots  not  confluent,  opaque  and  punctu- 

late 

Anterior  tibise  $  with  two  tei*minal  spurs. 
Elytra  vittate,  head  broader  than  thorax,  thorax 
longer  than  wide. 

Elytra  pale  luteous,  with  two  black  stripes 

Elytra  pale  luteous,  with  three  black  stripes. . . . 
Elytra  not  vittate,  surface  (less  the  pubescence)  uni- 
colored. 
Legs  pale  rufous,  elytra  pale  brown,  finely  cine- 
reo-pubescent  

Legs  black,  elytra  black  (less  the  pubescence). 
Body  beneath  with  moderately  long  yellowish 
red  pubescence. 
Elytra  black,  entire  margin  and  transverse 

band  with  reddish  pubescence 

Body  beneath  with  short  pubescence,  either 
cinereous  or  black. 
Thorax  with  reddish  pubescence,  elytra  cine- 
reo-pubescent  

Thorax  with  cinereous  or  black  pubescence. 

Body  cinereo-pubescent  beneath 

Body  totally  black,  above  and  beneath. 

Middle  and  hind  femora  $  normal. 

Spurs  of  hind  tibi®  stout,  similar 

Spurs  of  hind  tibi»  slender  and 

acute  at  tip. 

Surface     opaque,     pubescence 

rather  coarse 

Surface     velvety,    pubescence 

very  fine 

Spurs  of  hind  tibi®    dissimilar, 
outer   spur    broader ;    surface 
opaque,  pubescence  coarse .... 
Middle  and   hind   femora   §   with 
lower  face  broad,  smooth,  slightly 
concave  longitudinally,   and  fim- 
briate on  the  margins. 
Spurs  of  hind  tibise  slender 
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A. 

E.  pnncticollis,  Mann.  Bull.  Mosc  1848,  p.  288 ;  Lee.  Ann.  Lye.  V,  p. 
162  ;  Proc.  Acad.  1853,  p.  338. 

Black,  moderately  shining ;  sparsely  elothed  with  erect  black  pubes- 
cence. Head  eoareely  and  moderately  densely  punctured.  Thorax 
^slightly  longer  than  wide,  sides  in  front  moderately  arcuate,  surface 
moderately  shining,  coarsely  and  rather  densely  punctured.  Elytra 
coarsely  punctato-scabrous.  Body  beneath  more  shining  than  above  and 
more  sparsely  punctured.    Length  .30-.50  inch  ;  8-18  mm. 

Occurs  abundantly  from  Oregon  to  San  Diego,  Cal. 

E.  oblita/Lec.  Ann.  Lye.  V,  p.  162;  Proc.  Acad.  1853,  p.  339. 

Very  closely  allied  to  the  preceding  species  and  differs  by  its  rather 
more  slender  form  and  much  less  densely  punctured  head  and  thorax, 
although  the  punctures  are  equally  coarse  in  both  species.  The  antenna; 
also  show  a  tendency  to  become  more  slender  toward  the  tip,  but  thi>i 
character  is  more  than  compensated  by  the  broad  eyes,  this  being  especi- 
ally the  cliaracter  of  the  group.     Length  .30-.  40  inch  ;  8-10  mm. 

Occurs  at  San  Francisco,  Cal.,  and  also  in  Owen's  Valley. 

E.  convolvnli,  Mels.  Proc.  Acad.  Ill,  p.  53 ;  Lee.  ibid,  1853,  p.  339 ; 
Lee.  New  Species,  p.  157. 

Black,  opaque,  densely  punctulate,  clothed  with  short  moderately  dense 
lecnmbent  pubescence.  Head  behind  the  eyes  red,  vertex  finely  canalicu- 
late. Thorax  rarrower  than  the  head,  and  more  densely  punctured,  one- 
half  longer  than  wide,  a  fine  median  line.  Elytra  moderately  elongate, 
surface  granulato-scabrous.     Length  .30-. 50  inch  ;  8-18  mm. 

Male.  Head  opaque,  punctures  less  deep  and  less  numeroiis.  Terminal 
ahdominal  segment  slightly  emarginate. 

Female,  Head  shining,  punctures  coarse  and  more  densely  placed. 
Terminal  segment  rounded  at  tip. 

In  the  majority  of  specimens  the  head  behind  the  eyes  is  red,  but  in 
numy  the  head  is  intensely  black  and  sometimes  attains  an  unusually 
large  size.  The  pubescence  of  the  entire  surface  is  usually  cineieous 
varying  from  this  to  an  almost  entire  blackness.  In  the  latter  case  the 
species  resembles  E,  pensylvanica,  from  which  it  may  be  distinguished 
by  the  form  of  the  eyes  and  antenme  as  well  as  by  the  punctuation  of  the 
head  and  thorax  being  dissimilar. 

Occurs  from  Pennsylvania  to  Texas. 

E.  strigosai  Sch.  Syn.  Ins.  Ill,  App.  p.  18 ;  Lee  Proc  Acad.  1853,  p. 
.  841 ;  nigriearnis,  Mels.  Proc.  Acad.  Ill,  p.  53. 

Body  black.  Head  densely  punctured,  at  middle  finely  canaliculate, 
clothed  with  einepeous  or  ferruginous  pubescence.  Thorax  longer  than 
wide,  feebly  narrowed  to  the  front,  surface  densely  punctured,  densely 
clothed  with  cinereous  or  ferruginous  pubescence  with  a  dark  line  on  each 
•Me  of  middle«  Elytra  finely  punctato-scabrous,  clothed  similarly  to  the 
thoaz  and  with  a  moderately  broad  black  vitta  near  the  suture  and 
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another  near  the  side.  Body  beneath  tind  legs  black,  densely  punctulate, 
more  shining  than  the  upper  surface  and  sparsely  cinereo-pubesoent. 
Length  .26-.40  ;  7-10  mm. 

The  foim  above  described  in  which  the  thorax  has  the  two  black  spaces 
on  the  disc  and  the  elytra  each  with  two  black  lines,  is  that  which  is  most 
commonly  seen  ;  from  this  the  elytra  may  become  almost  entirely  black 
or  entirely  ferruginous.  The  totally  black  forms  resemble  E,  pen^yU 
tanica  and  the  ferruginous  E,  ferrugifiea.  The  form  of  the  eyes  and 
antenuie  distinguish  it  from  the  former,  and  the  form  of  the  thorax  from 
the  latter. 

Occurs  from  Pennsylvania  to  Georgia. 

£.  femLginea,  Bay*  Joum.  Acad.  Ill,  p.  298. 

Black,  densely  clothed  with  cinereous,  luteous  or  ferruginous  pubes- 
cence. Head  shining,  moderately  punctured.  Thorax  slightly  wider  than 
long,  broadly  sub-campanulate,  sides  in  front  arcuate,  surface  shining, 
coarsely  but  not  densely  punctured.  Elytra  finely  scabro-punctate.  Body 
beneath  black,  shining,  moderately  punctured,  sparsely  pubescent.  Length 
.12-. 36  inch;  3-9  mm. 

The  forms  with  paler  vestiture  resemble  E.  serieans,  but  the  thorax  is 
more  coarsely  and  less  densely  punctured  and  more  shining,  and  the 
pubescence  coarser  and  less  dense.  The  species  here  described  is  not  that 
of  Leconte  (Proc.  Acad.  1853,  p.  341),  which  is  merely  the  ferruginous 
variety  of  the  preceding  species.  Say*s  type  was  collected  on  the  Plains 
west  of  the  Mississippi,  and  doubtless  is  the  one  here  described.  It  is 
one  of  the  most  abundant  species  of  the  region  indicated,  extending  from 
Dacota  to  New  Mexico. 

E.  serieans,  Lee.  New  Species,  p.  158  ;  ?  immerita,  Walker,  Nat.  Brit. 
Col.  II,  p.  330. 

Bliick,  rather  densely  clothed  with  cinereous  pubescence  tending  in 
color  to  luteous.  Head  densely  and  finely  punctured.  Thorax  as  wide 
as  long,  sides  in  fix)nt  broadly  arcuate  to  apex,  surface  sub-opaque  densely 
and  finely  punctured.  Elytra  densely  punctato-scabrous.  Body  beneath 
more  shining  than  above,  less  densely  punctulate.  Length  .30-. 50  inch ; 
8-13  mm. 

The  specimens  with  the  ferruginous  pubescence  resemble  the  preceding 
si)ecies,  but  may  be  at  once  distinguished  by  the  much  more  dense  punctu- 
ation of  the  head  and  thorax. 

Occurs  abundantly  from  Kansas  to  New  Mexico  and  Oregon. 

E.  pminosa,  Lee.  New  Species,  p.  158. 

Similar  in  fonn  to  the  preceding,  and  differs  in  the  pubescence  being 
very  short,  sparse,  white  and  not  concealing  the  surface  but  merely  giving 
it  a  i>ruinosa  aspect.  The  punctuation  of  the  surface  is  also  much  finer 
and  less  dense.     Length  .30-.  50  inch  ;  8-12  mm. 

Occurs  with  the  preceding  species,  but  not  farther  west  than  Utah. 
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£•  callosa,  Lee  New  Species,  p.  158. 

In  sculpture  resembles  E,  ferruginea,  and  differs  in  this  respect  only  in 
having  on  each  side  of  the  median  line  a  small  smooth  callus.  The 
pubescence  is,  however,  coarser  and  fulvous.  Length  .40-.  50  inch ; 
10-12  mm. 

Occurs  from  Dakota  to  Texas. 

The  pubescence  is  very  fine  and  Vfery  apt  to  be  lost,  in  which  case  the 
surface  color  alone  appears  afid  the  species  becomes  totally  black. 

B. 

£.  caviceps,  nov.  sp. 

Black,  moderately  shining,  sparsely  clothed  with  fine  whitisl^  pubes- 
cence. Head  black,  fine,  punctulate,  vertex  and  occiput  broadly  concave; 
eyes  very  naiTow,  scarcely  one-third  as  wide  as  long ;  antennse  scarcely 
more  slender  to  tip  and  nearly  half  as  long  as  the  body.  Thorax  broadly 
oval,  sides  arcuate  and  gradually  narrowed  to  apex,  surface  moderately 
convex,  feebly  shining,  and  minutely  punctulate.  Elytra  black,  finely 
scabrous,  sparsely  clothed  with  cinereoifb  pubescence,  sutural  margin  in 
front  of  middle  thickened  for  a  short  distance  and  somewhat  elevated. 

Body  beneath  black,  sparsely  pubescent  with  white,  and  rather  densely 
punctulate.     Length  .30-. 40  inch  ;  7.5-10  mm. 

Two  specimens  are  before  me,  both  females,  which  differ  from  all  the 
species  in  our  fauna  by  the  broadly  excavated  vertex  and  occiput*  The 
elytra  at  basal  third  al6ng  the  suture  are  elevated  into  a  slight  hump, 
apparently  caused  by  the  thickening  and  elevation  of  the  sutural  margin 
at  that  place.  The  pubescence  as  in  E,  pruinosa  is  fine  and  apt  to  be  lost 
when  the  species  appears  black  with  a  very  slight  lustre. 

Two  specimens  from  Arizona,  kindly  loaned  by  Mr.  Ulke. 

C. 

E.  pedalis,  Lee.  New  Species,  p.  157. 

Black,  sparsely  cinereo-pubescent.  Head  sparsely  punctured,  median 
line  finely  impressed.  Thorax  longer  than  wide,  sides  behind  parallel, 
at  apical  third  moderately  arcuate,  median  line  rather  deeply  impressed, 
surface  moderately  shining,  coarsely  but  not  densely  punctured.  Elytra 
finely  punctato-scabrous  and  sparsely  pubescent.  Body  beneath  black, 
moderately  shining,  si)arsely  punctulate  and  pubescent.  Legs  rufous, 
anterior  tibise,  knees  and  all  the  tarsi  somewhat  darker.  Length  ,M  inch; 
9  mm. 

Three  males  are  before  me  having  a  single  spur  to  the  front  tibia, 
slightly  areuate  and  directed  inwards. 

Lower  California. 

B.  pardalis,  L^>  New  Species,  p.  157. 

Head  black,  shining,  with  large  smooth  spaces,  between  which  the  sur- 
ftce  is  finely  and  sparsely  punctulate  and  sparsely  pubescent.  Thorax 
at  bxoad  as  long,,  snb-campannlate,  punctured  similarly  with  the  head. 
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Elytra  black  and  shining,  with  large  smooth  spaces  between  which  the 
finely  punctured  portions  are  covered  with  cinereous  pubescence  forming 
anastomosing  lines.  Body  beneath  blacky  shining,  sparsely  pubes- 
cent and  sparsely  punctulate.    Length  .3C-.54  inch ;  9-14  mm. 

Male.  Anterior  tibhe  unicalcarate,  last  joint  of  maxillary  palpi  elongate 
oval,  ti-uucate  at  apex. 

Closely  allied  to  the  next  species,  and  differs  in  the  smoother  surface 
and  the  form  of  the  last  joint  of  the  msScillary  palpi.  It  is  probable 
that  the  surface  chai*acter  may  change  in  localities  and  that  the  pubes- 
cence may  cover  as  much  of  the  surface  as  in  the  next  species.  Should 
this  occur  the  form  of  the  last  joint  of  the  maxillary  palpi  of  the  male 
affords  the  only  means  of  distinguishing  the  two  species. 

Occurs  in  Arizona. 

E.  maculata,  Say.  Joum.  Acad.  Ill,  p.  298  ;  Lee.  Proc.  Acad.  1853 ;  p. 
340;  con^perm^  Lee.  ibid. 

Blackj'^opaque,  cinereo-pubescent.  Head  densely  and  finely  punctured. 
Thorax  as  broad  as  long,  antepor  angles  broadly  rounded,  median  line 
finely  impressed,  surface  finely  punctulate.  Elytra  opaque,  cinereo- 
pubescent,  with  round  denuded  spots,  distinct  from  each  other,  and  which 
ai-e  opaque  and  finely  scabrous.  Body  beneath  black,  moderately  densely 
punctulate  and  sparsely  pubescent.    Length  .30-. 70  inch  ;  8-18  mm. 

Milk.  Last  joint  of  maxillary  palpi  as  broad  as  long,  rounded  and  flat- 
tened, penultimate  joint  broadly  triangular.  Anterior  tibise  unicalcarate. 

The  females  are  always  larger  than  the  males,  and  with  the  denuded 
spots  more  numerous  and  of  greater  size.  The  males  are  sometimes  very 
minutely  maculate  and  superficially  resemble  E.  sericans. 

Abundant  from  New  Mexico  northward  to  Dakota  and  thence  westward 
to  California  and  Oregon. 

E.  vittata,  Fab.  Syst.  Enb.  p.  260 ;  OUv.  Ent.  Ill,  46,  p.  13,  pi.  1,  fig. 
3;  Lee.  Proc.  Acad.  1853,  p.  340;  Chapmani,  Woodh.  Med.  Repos.  Ill, 
p.  214. 

TJiis  species  is  too  well  known  to  need  description  here.  Length  .50- 
.80  inch;  13-20  mm. 

Occurs  abundantly  in  early  summer  on  the  vines  of  potato  and  tomato, 
in  the  Middle  States. 

E.  lemaiscata,  Fab.  Syst.  El.  p.  279 ;  Lee.  Proc.  Acad.  1853,  p.  341. 

Closely  resembles  the  preceding  species;  differs  as  follows  :  Elytra  with 
three  bliick  vitta),  legs  pale  inifo-testaceous,  body  beneath  never  entirely 
black.     More  slender  than  E.  viWtUt.     Length  .70-.80  inch  ;  15-20  mm. 

Occurs  in  the  Southern  States  where  it  replaces  the  preceding  species. 

E.  nigritarsis,  Lee.  Pro.  Acad.  1853,  p.  340. 

Head  piceous,  densely  punctulate,  sparsely  cinereo-pubescent.  Thorax 
as  wide  as  long,  rufo-piceous,  medisin  line  finely  impressed,  disc  densely 
punctulate,  sides  slightly  divergent  behind,  in  front  broadly  arcuate  to 
apex.     Elytra  rufous  inclining  to  pal©  brownish,  finely  scabrous,  and 
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finely  and  8i>ar8ely  cinereo-pubescent.  Body  beneath  Vla^  moderately 
shining,  sparsely  pubescent  and  rather  densely  punctulate.***!!^^  rufous, 
tarsi  piceons.     Length  .36-. 60  inch  ;  9-15  mm. 

Collected  on  the  Mexican  Boundary  Survey,  probably  TeViis  or.^ew 
Mexico. 


E.  Stuarti,  Lee.  Trans.  Am.  Ent.  Soc.  1868,  p.  54. 

Head  black,  densely  punctulate,  behind  the  eyes  densely  clothed  ^p^*; 
fulvous  pubescence,  occiput  ^ith  black  pubescence,  median  line  moder-* 
ately  impressed  deeper  at  vertex.     Thorax  broader  than  the  head,  one-**/   • 
fourth  broader  than  long,  sides  arcuate  and  gradually  narrowing  to  apex,^  *•*/** 
surface  densely  punctulate  densely  clothed  with  moderately  coarse  fulvous 
hairs,  with  a  large  spot  on  each  side  more  sparsely  nigro-pubescent. 
Elytra  broader  than  the  thorax,  gradually  dilated  to  apex,    punctato- 
scabrous,  with  the  pubescence  arranged  as  follows :  Lateral  and  apical 
margins  broadly,  sutural  very  narrowly  fulvo-pubescent,  a  broad  band  in 
front  of  middle  fulvo-pubescent,  the  four  spaces  thus  enclosed  are  less 
densely  pubescent  with  black.      Body  beneath   black,  shining,  fulvo- 
pubescent,  with  spaces  pubescent  with  black  at  the  middle  and  sides  of 
the  abdominal  segments.     Legs  black,  sparsely  fulvo-pubescent.     Length 
.80-.56  inch-;  7.5-U  mm. 

Occurs  in  eastern  New  Mexico.    The  aspect  is  that  of  Tetraonyx. 

£.  Wheeleri,  Ulke.  Report  of  an  Exploration  in  Nevada  and  Arizona. 
(See  note  under  (7.  tenebrona.) 

Head  black,  shining,  very  sparsely  punctured  and  very  sparsely  cinereo- 
pubescent.  Thorax  black,  not  wider  than  the  head,  as  wide  as  long, 
sides  moderately  arcuate,  anterior  angles  broadly  rounded,  median  line 
finely  impi*essed,  surface  densely  punctured  and  densely  clothed  with 
semi-erect  fulvous  pubescence,  with  a  very  narrow  cinereous  basal  line. 
Elytra  black  finely  punctato-scabrous,  sparsely  and  very  finely  cinereo- 
pubescent.  Body  beneath  black,  feebly  shining,  sparsely  punctulate  and 
cinereo-pubescent.  Legs  black,  more  densely  pubescent  than  the  under 
surface.    Length  .80-. 44  inch  ;  7.5-11  mm. 

Collected  by  the  Expedition  under  Lieut.  Wheeler  in  Arizona, 

E.  cinerea,  Forst.  Nov.  Spec.  Ins.  Cent.  1771,  p.  63 ;  Pallas,  Icon.  p. 
08,  pi.  E,  fig.  80 ;  Lee.  Proc.  Acad.  1853,  p.  339 ;  clematidin,  Woodh.  Med. 
Repos.  Ill,  p.  218 ;  fimhriata,  Thunb.  Diss.  Nov.  Ins.  Sp.  VL  p.  100 ; 
marginatOj  Fab.  Syst.  Ent.  1775,  p.  260 ;  Oliv.  Ent.  Ill,  46,  p.  15,  pi.  1, 
fig.  2. 

Black,  densely  punctulate,  beneath  densely  clothed  with  cinereous 
pubescence,  vesture  of  upper  surface  variable.  Head  densely  punctu- 
late, median  line  feebly  impressed,  sparsely  cinereo-pubescent.  Thorax 
longer  than  wide,  sub-cam panulate,  densely  punctulate,  frequently  en- 
tirely cinereo-pubescent,  usually  with  a  large  triangular  discal  space 
black,  divided  by  a  cinereous  line  along  the  middle.  Elytra  very  finely 
punctato-seabrous,  either  cinereo-pubescent  over  the  entire  surface  or 
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merely  very  jiirr&wly  margined  with  cinei*eou8  at  sides,  suture  aud  apex. 
Legs  black{.'<6ijiereo-pubesceut,  tarsi  black.  Length  .40-.  60  inch ;  10- 
15  mm.    ;  '•.. " 

Th^  forn!  clothed  over  the  entire  surface  with  cinereous  does  not  ap- 
pear to'l^  separable  from  that  with  the  greater  portion  of  the  elytral  sur- 
face*tilo6hed  with  black,  excepting  in  this  one  character  alone. 

/."'OjOfiurs  in  the  Middle  States. 

*  •  * 

•  .   '  '.E.  fanebris,  nov.  sp. 

•  *  •  • 
Black,  sub-opaquCy  moderately  clothed  with  rather  coarse  black  pubes- 
cence. Head  finely  and  densely  punctulate,  median  line  finely  impi'essed, 
surface  sparsely  pubescent.  Thorax  narrower  than  the  head,  slightly 
longer  than  wide,  sides  at  basal  two-thirds  parallel,  at  apex  arcuate ; 
surface  densely  punctulate  and  sparsely  pubescent.  Elytra  gradually 
divergent  to  apex,  opaque,  finely  pnnctato-scabrous,  and  s]>arsely  pubes- 
cent. Body  beneath  and  legs  black,  moderately  shining,  punctulate  and 
sparsely  pubescent.  Spurs  of  hind  tibisd  similar  to  each  other,  stout, 
cylindrical,  obliquely  tnincate  and  concave  at  tip.  Length  .76  inch  ; 
19  mm. 

Resembles  E,  fissilabris  but  differs  by  the  form  of  the  hind  tibial  spurs. 
Three  specimens  f  I'om  Texas. 

E.  fissilabris,  Lee.  Agassiz,  Lake  Superior,  p.  232 ;  Proc.  Acad.  1853, 
p.  339. 

Closely  resembling  the  preceding  species  in  sculpture  and  color,  and 
differs  as  follows  :  Thorax  shorter,  sides  less  parallel,  spurs  of  hind  tibiaa 
slender  acute  and  of  equal  length,  labrum  more  deeply  emarginate. 
Length  .68  inch  ;  17  mm. 

Occurs  in  the  Lake  Supenor  and  Hudson's  Bay  Regions. 

E,  corvina,  Lee.  Joum.  Acad.  IV,  1858,  p.  21. 

Black,  densely  pimctulate,  feebly  shining,  sparsely  pubescent  with 
short  black  hairs,  aspect  velvety.  Head  densely  punctulate.  Thorax 
slightly  wider  than  long,  densely  punctulate,  sparsely  pubescent,  sides 
l>arallcl  behind,  at  apical  fourth  arcuate.  Elytra  robust,  slightly  broader 
to  ai>ex,  surface  minutely  punctured,  very  sparsely  and  finely  pubescent. 
Body  beneath  more  shining  than  above,  roodei*ately  punctulate  and 
sparsely  pubescent.     Length  .80-1.10  inch  ;  20-28  mm. 

The  largest  species  of  the  genus  in  our  fauna.  The  spurs  of  the  hind 
tibifl3  are  acute  at  tip,  slender,  the  outer  somewhat  stouter  than  the  inner. 

Occurs  from  Colorado  to  Arizona. 

E.  pensylvanica,  I>e  Geer,  Mem.  V,  1775,  p.  15,  pi.  13,  fig.  1 ;  Lee. 
Proc.  Acad.  1853,  p.  339 ;  atrata.  Fab.  Syst.  Ent.  p.  260 ;  Oliv.  Ent.  Ill, 
46,  p.  17,  pi.  2,  fig.  19  ;  eoracina,  Illig.  Mag.  Ill,  p.  171  ;  nigra^  Woodh. 
Med.  RepoH.  Ill,  p.  213 ;  moriOf  Lee.  Proc.  Acad.  1853,  p.  447. 

This  K|)€cies  is  so  common  and  so  well  known  that  any  description  is 
unnecessary.  By  its  surface  sculpture  and  pubescence  it  resembles  E, 
fuiiebru  and  E.  fisiitabrisy  but  differs  from  all  the  black  species  in  having 
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the  outer  spar  of  the  hiud  tibim  stouter  and  broader  than  the  inner. 
E.  morio  is  slightly  more  robust  but  does  not  otherwise  differ.     Length 
.28-.50  inch  ;  7-13  mm. 
Occurs  from  the  Middle  States  to  Texas. 

E.  maura,  Lee  Ann.  Lye.  V,  p.  162 ;  Proc.  Acad.  1853,  p.  339. 

Black,  shining,  very  sparsely  pubescent  with  black  hairs.  Head  shining 
sparsely  punctulate.  Thorax  longer  than  wide,  very  sparsely  punctate, 
sides  at  apical  third  slightly  broader.  Elytra  gradually  divergent,  sub- 
opaque,  finely  scabrous,  very  sparsely  pubescent.  Body  beneath  black, 
more  shining  than  the  upper  surface,  sparsely  punctulate  and  pubescent. 
Spurs  of  hind  tibise  slender  and  acute.    Length  .•33-.40  inch  ;  8-10  mm. 

Male,  Middle  and  hind  femora  with  lower  face  broad,  slightly  concave, 
smooth,  and  with  the  margins  fimbriate. 

Occurs  at  San  Francisco  and  San  Diego,  California. 

Epicanta  ganguinicoUifl,  Lee.  Proc.  Acad.  1853,  p.  844,  is  unknown  to 
me  in  nature,  having  been  originally  described  from  a  drawing.  I  cannot 
assign  it  a  place  in  the  foi*egoing  revision. 

In  the  preceding  descriptions  but  little  mention  has  been  made  of  the 
sexual  characters  of  each  species.  In  this  genus,  great  uniformity  pre- 
vails, and  in  fact  the  sexes  vary  but  little  in  the  structure  of  their  ter- 
minal segments  and  are,  as  follows  : 

Male.  Fifth  ventral  segment  truncate,  rarely  feebly  emarginate,  sixth 
oval  slightly  emarginate  at  tip. 

Female,  Fifth  ventral  always  truncate,  sixth  oval  rounded  at  tip. 

Cantharis,  Linn. 
Lytta  auct. 

The  species  of  Cantharis  known  to  exist  within  our  faunal  limits  have 
become  moderately  numerous  and  since  the  publication  of  the  synopsis 
of  the  family  MELOiDiK  (Proc.  Acad.,  1853,  pp.  328  et  seq.)  no  attempt 
has  been  made  to  bring  them  before  our  students  in  the  sense  in  which 
tlie  term  Lytta  has  since  been  restricted  (Class.  Col.  N.  Am.,  p.  273). 

In  order  that  the  object  of  the  present  essay  may  be  the  better  attained, 
the  species  may  be  divided  into  three  primary  groups. 

Group  I.  Antennae  of  male  with  intermediate  joints  (4-5-6-7)  either 
deformed  or  much  thicker  than  those  which  precede  or  follow.  Antennaj 
more  or  less  moniliform  in  both  sexes,  gradually  stouter  to  tip  in  the 
female  and  rarely  longer  than  the  head  and  thorax,  never  equal  to  hal& 
the  length  of  body.    Type,  C.  Dulnerata,  Lee. 

Group  II.  Antennae  not  dissimilar  in  structure  in  the  sexes,  either 
moniliform  or  slender,  always  gradually  stouter  toward  the  tip,  in  several 
species  longer  than  half  the  length  of  body.  Types,  C,  cardinality  Chev. 
(moniliform  an tennse),  C.  stygiea,  Lee.  (slender  antenn».) 

Group  III.  AntennsB  with  compressed  joints:  joints  5-10  usually 
broader  than  long,  thorax  very  convex,  somewhat  spherical  in  form. 
Beth  hind  tibial  spurs  slender  and  acute.    Type,  C,  compressiconiis,  Horn. 
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Group  I. 

This  group  contains  nearly  all  the  large  and  imposing  species  of  the 
genus,  which  may  be  arranged  as  follows  : 

AntennjB  ^  with  joints  4-5-0  having  a  prolongation  from 
their  upper  side. 
Middle  tibia)  ^   flattened  and  near  the  tip  somcwliat 

contorted eueera, 

Antennm  ^  with  joints  4  to  7  thicker  than  the  others. 

Pygidiuro  ^  prolonged  and  dilated  at  tip quadrimaeulata, 

Pygidtum  (§  not  dilated  at  tip. 
Pygidium  $  elongate  oval  more  or  less  acute  at  tip. 
Head  and  thorax  black,  thorax  not  pentagonal. ..  melaena. 

Head  and  thorax  red,  thorax  pentagonal  strongly 
angulate  at  the  sides. 
Legs  entirely  red,  elytra  strongly  reticulate. . . .  Tnagister, 

Legs  entirely  black. 

Elytra  obsoletely  reticulate vulnerata. 

Elytra  strongly  reticulate var.  Cooperu 

Pygidium  J  broad,  truncate. 
Hind  trochanter  ^  with  acute  spine. 
Fifth  abdominal  segment    $    broadly  emarg- 

inate,  lateral  lobes  prominent Nuttalu 

Fifth  abdominal  segment  (f  deeply  and  acutely 

notched  lateral  lobes  broadly  rounded eyampennU, 

Hind  trochanter  '^  mutic. 
IJody  above  not  pubescent;  tibiae  nearly  glabrous. 
Joints  4-7  (5  antennae  with  short  hairs  ;  sur- 
face metallic viridana. 

Antennae  not  hairy  ;  surface  of  body  black. 

Thorax  pentagonal,  sides  angulate lugubris. 

Thorax  longer  than  wide,  sides  moderately 

rounded ChildiL 

Thonix  brdader  than  long,  sides  strongly 

arcuate teriebrom. 

Body  above  pubescent ;  tibias  rather  densely  pu- 
bescent. 
Body  above  black ;  thorax  coarsely  punctured.  puberula. 

Body  above  in  gi-eat    part    yellow ;    thorax 
nearly  smooth,  base  at  middle  emarginate..  biguttata, 

0.  euoera,  Chev.  Col.  Mex.  Centur.  I,  No.  50,  1834. 

Head  black,  impunctured,  occiput  rufous  with  nanow  median  black 
line.  Antenme  black,  joints  4-5-0  with  a  prolongation  from  their  upper 
<listal  angle  g .  Thorax  black  with  very  few  fine  punctures,  pentagonal^ 
lateral  angles  not  prominent.    Elytra  black,  elongate,  parallel,  feebly 
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shining,  surface  finely  scabrous.     Body  beneath  and  legs  black,  moder- 
ately shining.     Length  1-1.15  inch ;  2o-20  mm. 

Male.  Antennas  as  above.  Middle  tibiae  flattened  and  sliglitly  con- 
torted. Fifth  ventral  segment  truncate,  sixth  moderately  prominent  and 
feebly  emarginate  at  tip.  Last  dorsal  segment  moderately  prominent 
and  broadly  rounded  at  tip. 

Female.  Sixth  ventral  segment  oval  at  tip.     Antennae  not  seen. 

The  inner  spur  of  the  hind  tibae  is  moderately  stout  but  acute  at  tip, 
the  outer  spur  much  stouter,  very  obliquely  truncate  and  laminiform  at 
tip. 

Specimens  of  this  species  said  to  have  been  collected  in  Texas  near  the 
Mexican  border  are  before  me. 

0.  qnairimacnlata,  Chev.  Col.  Mex.  Centur.  I,  No.  79,  1834: 

Head  black,  coarsely  punctured,  moderately  shining,  vertex  with  ru- 
fous spot.  Thorax  sub-quadrate,  sides  in  front  broadly  rounded,  disc 
very  feebly  convex,  surface  sparsely  punctured,  shining,  color  yellow  with 
four  small  black  spots,  the  inner  two  larger.  Elytra  yellow  with  an 
irregular  triangular  spot  at  basal  third  and  a  larger  spot  at  apical  third 
on  each  elytron,  black ;  surface  scabrous.  Body  beneath  black,  with 
cinereous  hairs.    Length  .60-. 80  inch  ;  15-20  mm. 

Male.  AntenntB  with  joints  4-7  stouter.  Fifth  ventral  segment  slightly 
emarginate,  sixth  moderately  prominent  deeply  emarginate  with  the 
lateral  processes  prominent.  Last  dorsal  segment  prolonged  at  apex  and 
with  the  tips  dilated. 

Female.  Antennie  not  seen.  Sixth  ventral  and  last  dorsal  segments 
oval  fft  tip. 

The  spurs  of  the  hind  tibiae  are  as  in  the  preceding,  but  the  outer  is 
less  obliquely  truncate  and  more  dilated  at  apex.  The  base  of  thorax  at 
middle  is  slightly  emarginate  as  in  higuttata  but  in  a  less  marked  degree. 

Occurs  with  the  preceding  species. 

0.  melaena,  Lee.  Proc.  Acad.  1858,  p.  76. 

Black,  moderately  shining.  Head  very  sparsely  punctate.  Thorax 
sub-quadrate,  sides  in  front  broadly  arcuate,  surface  very  spiirscly  punc- 
tate. Elytra  finely  scabrous.  Body  beneath  black,  moderately  Hhining, 
pectus  sparsely  pubescent.     Length  .60-. 80  inch  ;  15-20  mm. 

MdU.  Antennae  with  joints  4-7  stouter.  Fifth  ventral  S(igm<;nt  truncate 
at  middle,  sixth  deeply  emarginate  and  longitudinally  broa<l]y  inipresMMl, 
lateral  processes  obtuse,  moderately  prominent.  Last  <lorKal  ru'gni<*nt 
acutely  oval  at  tip.  Middle  tibiae  flat  and  strongly  compreKscd  noar  Hh* 
tip. 

Female.  Sixth  ventral  segment  pub-truncate  at  a]>ex.  \a\h\,  dorHtil 
broadly  oval.  Antennae  moniliform  gradually  tliicker  to  ti]).  Tin*  hinder 
tibial  spurs  are  similar  to  those  of  C.  eu^era. 

Ocoors  near  the  boundary  of  Arizona  and  Sonora. 

A.  P.  8. — ^TOL.  xin.   27 
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0.  minister.  Horn.  Trans.  Am.  Ent.  Soc.  1870,  p.  90. 

Head  and  thorax  orange  yellow,  shining,  very  sparsely  panctalaie. 
Antennie  brown,  basal  joint  yellow.  Thorax  sub-pentagonal,  sides 
moderately  prominent,  disc  flattened.  Elytra  piceous,  surface  with  very 
coarse  reticulations.  Body  beneath  piceous,  middle  of  pectus  frequently 
yellow.  Legs  and  coxse,  orange  yellow,  glabrous,  tarsi  brownish.  Length 
.90-1.40  inch;  23-33  mm. 

MaU,  Antennas  as  in  melaena.  Fifth  ventral  truncate,  sixth  deeply 
emarginate,  lateral  processes  moderately  prominent.  Last  dorsal  seg- 
ment oval  at  tip.     Middle  tibite  feebly  arcuate  not  flattened. 

Female,  Antennae  as  is  melaena.  Fifth  ventral  sub-truncate,  sixth 
moderately  prominent  and  sub-truncate  at  tip. 

Hind  tibial  spurs  similar  to  each  other,  slender.  The  largest  species 
of  the  genus  in  our  fauna.  Occurs  from  Owen*s  Valley,  California,  to 
the  Gila  River,  Arizona. 

0.  vulnerata,  Lee.  Ann.  Lye.  V,  p.  159 ;  Proc.  Acad.  1853,  p.  331  ;  var, 
Cooperi,  Lee.  Proc.  Acad.  1854,  p.  18  ;  Pacif.  R.  R.  Rep.  1857,  p.  51,  pi. 
2,  fig.  6. 

Head  orange  yellow,  between  the  eyes  piceous,  surface  nearly  impunc- 
tured.  Thorax  pentagonal,  lateral  angles  prominent,  disc  flattened, 
smooth,  color  orange  yellow,  frequently  with  broad  median  piceous 
stripe.  Elytra  black  sculpture  variable.  Body  beneath  and  legs  black, 
moderately  shining.     Length  .40-1.10  inch  ;  10-28  mm. 

Var,  vulnerata,  Lee.  Elytra  scabrous  varying  to  finely  reticulate. 

Var,  Cooper iy  Lee.  Elytra  coarsely  reticulate  varying  to  finely  reticu- 
late. 

Male,  as  in  melaena.  Fifth  ventral  sub-emarginate,  sixth  deeply 
emarginate  with  lateral  processes  moderately  protuberant.  Last  dorsal 
segment  acutely  oval  at  tip. 

Femak,  Fifth  venti*al  sub-emarginate,  sixth  oval  and  sub-truncate  at 
tip.     Last  dorsal  oval  at  tip. 

Outer  spur  of  hind  tibiai  stouter  than  the  inner  and  slightly  dilated 
at  tip. 

Occurs  from  Fort  Tejon  southward  to  San  Diego,  thence  north  to 
Owen's  Valley,  California,  and  thenoe  by  the  desert  regions  of  Nevada 
to  Southern  Oregon.     Very  abundant. 

0.  Nuttali,  Say,  Joum.  Acad.  Ill,  p.  300 ;  Am.  Ent.  pi.  3 ;  Proc.  Acad. 
1853,  p.  334 ;  falgtfer,  Lee.  Jour.  Ac.  N.  S.  I,  p.  90 ;  Proc.  Ac.  loc.  cit. 

Head  brilliantly  aeneous,  sparsely  punctate.  Thorax  sub-pentagonal 
surface  of  disc  irregular,  shining,  sparsely  punctate,  and  brilliantly 
ieneous,  sometimes  with  bluish  or  cupreous  tinge.  Elytra  with  brilliant 
cuprco-metallic  lustre,  surface  finely  reticulato-scabrous.  Body  beneath 
and  legs  metallic  green.     Length  .64-1.10  inch  ;  16-28  mm. 

Male,  Antennie  as  in  mekena.  Fifth  ventral  broadly  emarginate,  emar- 
gination  at  bottom  bisinuate,  lateral  lobes  obtuse,  moderately  prominent, 
sixth  ventral  produced,  deeply  cleft  and  pilose  at  apex.     Last  dorsal 
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segment  tubuliform  and  truncate.  Hind  trochanter  with  acute  spine  at 
middle. 

Female,  Fifth  ventral  sub-truncate,  sixth  with  rounded  notch.  Hind 
trochanter  sub-angulate.    Antennae  as  in  melctML, 

Spurs  of  hind  tibiae  dissimilar,  inner  slender  acute,  outer  broader 
obliquely  truncate  and  laminiform  at  tip. 

Occurs  abundantly  in  Western  Kansas  and  in  Colorado. 

0.  cyanipennis,  Lee.  Ann.  Lye.  V,  p.  160;  Proc.  Acad.  1853,  p.  833; 
talieiSf  Lee.  loc.  cit. 

Head  metallic  green,  shining,  spai*sely  punctured.  Thorax  sub-pentago- 
nal, sides  obtusely  prominent,  disc  uneven,  sparsely  punctured,  color 
metallic  green.  Elytra  parallel,  bluish  or  violet,  finely  scabrous.  Body 
beneath  with'  bluish  or  greenish  metallic  lustre.  Length  .50-.  70  inch  ; 
1^18  mm. 

Male.  AntennsB  with  intermediate  joints  moderately  thickened.  Fifth 
ventral  segment  not  deeply  emarginate  at  middle,  on  each  side  broadly 
roimded,  sixth  ventral  elongate,  deeply  cleft.  Last  dorsal  segment  tubu- 
liform truncate  at  apex.     Hind  trochanters  with  short  spine  at  middle. 

Female.  Antennse  gradually  thickened  to  tip.  Fifth  ventral  truncate, 
with  semi-circular  emargination.  Hind  trochanter  neither  armed  with  a 
spine  nor  sub-angulate. 

Spurs  of  hind  tibiae  dissimilar,  inner  slender  acute,  outer  somewhat 
stouter,  very  obliquely  truncate  and  laminate  at  tip. 

The  variety  ealicie  cannot  be  separated  specifically,  it  diffei's  by  being 
entirely  blue  or  violet.     A  variety  occurs  in  Oregon  entirely  green. 

Its  distribution  extends  from  Utah  to  Oregon. 

0.  yiridana,  T-«ec.  New  Species,  p.  162. 

Head  metallic  green,  shining,  sparsely  punctured.  Tliorax  scarcely 
sub-pentagonal,  surface  uneven,  color  greenish  metallic,  shining  with  few 
punctures.  Elytra  parallel,  surface  finely  scabrous,  varying  in  color  from 
green  to  violet.  Body  beneath  bluish  or  violet  with  greenish  reflection. 
Length  .60-. 70  inch  ;  15-18  mm. 

Mdle.  Joints  4-8  thicker,  anterior  face  pilose  with  short  hairs.  Fifth 
ventral  segment  broadly  emarginate  at  middle,  six  prolonged  and  deeply 
cleft.     Last  dorsal  truncate.     Hind  trochanter  mutic. 

Female,  Antenna)  as  in  ej/anipennie.  Fifth  ventral  segment  truncate, 
sixth  semi-circularly  emarginate. 

Spurs  of  hind  tibiae  as  in  eyanipennU, 

Resembles  the  preceding  species  but  may  be  known  by  the  male  having 
the  hind  trochanters  simple,  and  intermediate  joints  of  antennae  pilose. 
Its  distribution  from  the  Platte  Valley  northward  to  Fort  Edmonton. 

0.  lugubria,*  Ulke.  Explorations  in  Nevada  and  Arizona  Exiieditton 
of  1871,  Lieut.  6.  M.  Wheeler,  commanding. 

^Through  the  kindnesA  of  Mr.  H.  rike.of  Waithington,  I  hnvo  hc>t>tn  pormUtofl  to  ntu<ly  thin 
vp^^m^^uAkIm  Epicautn  WlUeUri,  which  are  de«rntx»d  by  hlin  lu  tho  forthromlriir  rn|iort  of 
lAent.  Wheeler.  An  no  copy  of  the  work  han  y*t  been  recelred  I  am  unable  to  (iuot<i  iim  pagtm 
Ml  which  thej  are  described. 


Horn.]  .     108  [Feb.  SI, 

Black,  sub-opaque.  Head  between  the  eyes  rugous,  occiput  with 
coarse  punctures.  Thorax  as  wide  as  the  head,  sub-pentagonal,  sides 
moderately  prominent,  disc  convex,  surface  transversely  wrinkled  and 
coarsely  punctured.  Elytra  broader  at  base  than  head  or  thorax,  parallel 
surface  finely  scabrous.  Body  beneath  and  legs  black,  feebly  shining. 
Length  .70  inch  ;  18  mm. 

Male.  AntennsB  with  joints  5-6-7  decidedly^  thickened.  Fifth  abdomi- 
nal segment  truncate,  sixth  broadly  emarginate  lateral  processes  mam- 
miliform  moderately  prominent.  Last  dorsal  segment  rotundato-trun- 
cate. 

Female,  Antennse  as  in  eyanipennii.  Fifth  ventral  truncate,  sixth 
oval  slightly  emarginate  at  tip. 

Spurs  of  hind  tibise  as  in  cyanipennis. 

In  color  resembles  Childii^  but  allied  by  form  of  thorax  to  the  preceding 
species.  Its  sexual  characters  resemble  those  of  the  melcena  but  the  two 
species  differ  in  the  form  of  the  last  dorsal  segment  of  the  male  as  well  as 
in  the  form  of  the  thorax. 

The  species  occurs  in  California. 

0.  Ohildii,  Lee.  Pacif.  R.  R.  Rep.  p.  52. 

Black,  feebly  shining.  Head  sparsely  punctured.  Thorax  sub-quad- 
rate, somewhat  longer  than  wide,  slightly  narrowed  at  base,  sides  in 
front  arcuate,  surface  sparsely  punctured.  Elytra  pai*allel,  very  finely 
scabrous.  Body  beneath  and  legs  black,  moderately  shining.  Length 
.60-.  70  inch ;  15-18  mm. 

MaU,  Antennae  as  in  eyanipennii.  Fifth  ventral  segment  broadly 
notched  at  middle,  sixth  prolonged  and  deeply  cleft,  last  dorsal  truncate. 

Female.  Antennae  as  in  eyanipennis.  Fifth  ventral  truncate,  sixth 
acutely  notched. 

Inner  spurs  of  hind  tibia)  slender,  acute,  outer  cylindrical  obliquely 
truncate  and  concave  at  apex . 

Occurs  in  the  Sacramento  Valley,  California. 

0.  tenebrosa,  Lee.  Ann.  Lye.  V,  p.  160 ;  Proc.  Acad.  1853,  p.  333. 

Black,  sub-opaque,  form  moderately  robust.  Head  opaque,  finely 
rugulose,  coarsely  but  sparsely  punctured.  Thorax  opaque  sparsely 
punctured,  more  densely  near  the  sides,  broader  than  long,  sides  strongly 
arcuate  in  front,  slightly  narrowed  to  base.  Elytra  finely  scabrous,  less 
opaque  than  the  thorax.  Body  beneath  and  legs  black,  moderately  shin- 
ing.    Length  .70-.80  inch  ;  19-20  mm. 

Male,  Unknown. 

Female,  Fifth  venti-al  segment  broadly  rounded,  sixth  oval  very  slightly 
emarginate  at  tip. 

Spurs  of  hind  tibiae  both  acute,  the  outer  broader. 

Not  having  seen  the  male  either  of  this  species  or  the  next  it  is  impos- 
sible to  say  with  certainty  that  they  should  be  referred  to  the  present 
group.  Their  affinities,  however,  appear  to  be  here  rather  than  in  the 
following  group. 

Occurs  in  the  region  of  San  Diego,  California. 
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0.  paberolai  Lee.  New  Species,  p.  162. 

Black,  very  feebly  shining,  surface  modemtely  clothed  with  short  erect 
cinereous  pubescence.  Head  coarsely  punctured.  Thorax  as  long  as 
wide,  sides  anteriorly  arcuate,  behind  nearly  parallel,  base  feebly  emar- 
ginate  at  middle,  disc  moderately  convex,  coarsely  punctured.  Elytra 
slightly  broader  behind,  surface  coarsely  scabrous.  Body  beneath  black, 
more  shining  than  above.  Legs,  especially  the  tibiss  cinei'eo-pubescent. 
Length  .50  inch  ;  13  mm. 

Male,  Unknown. 

Female,  Antennae  gradually  thicker  to  tip.  Fifth  ventral  truncate, 
sixth  scarcely  prominent,  broadly  oval  at  tip. 

Inner  spur  of  hind  tibise  slender,  acute,  outer  cylindrical  compressed, 
obliquely  truncate  at  tip. 

One  female  from  Arizona  readily  known  by  the  above  characters  from 
any  species  in  our  fauna  in  either  group. 

0.  bignttata,  Lee.  Prqc.  Acad.  1853,  p.  332. 

Body  spai*sely  clothed  with  yellowish  pubescence.  Head  black,  shin- 
ing, sparsely  punctured.  Thorax  sub-quadrate,  antenor  angles  broadly 
rounded,  disc  moderately  convex,  smooth,  scarcely  punctate ;  color  pale 
yellow  with  four  black  spots  in  transverse  arcuate  line,  the  middle  two 
larger,  oval,  the  outer  minute.  Elytra  parallel,  soabro-punctate,  color 
pale  yellow  with  one  oval  spot  on  each  at  apical  three-fourths.  Body 
beneath  black,  moderately  shining,  abdomen  at  tip  yellow.  Femora  yel- 
low, tips  piceous,  tibiae  and  tani  piceous,  the  former  pubescent.  Length 
.80-.60  inch  ;  7.5-15  mm.     ^^  '^' 

Male,  Antenna)  with  johits  4-5-3  stouter.  Fifth  abdominal  segment 
broadly  emarginate,  sixth  very  deeply  and  narrowly  emarginate,  lateral 
processes  acute  and  prominent.     Last  dorsal  segment  truncate. 

Female,  Antennas  very  feebly  dilated  at  tip.  Fifth  segment  tnmcate, 
sixth  broadly  oval  and  very  feebly  emarginate  at  tip. 

Spurs  of  hind  tibiae  as  in  the  preceding  species. 

From  the  fonn  above  descnbed  this  species  varies  to  one  totally  yellow 
above  and  beneath,  on  which  only  faint  traces  of  the  elytral  spot  and  the 
two  middle  thoracic  spots  may  be  seen.  In  those  specimens  in  which  the 
head  is  black,  the  legs  arc  more  or  less  black,  when  the  head  is  yellow  the 
knees  only  are  black. 

This  species  occurs  abundantly  in  Arizona  and  New  Mexico. 

Group  II. 

In  this  group  the  antennae  scarcely  differ  in  the  sexes,  being  at  most 
merely  stouter  in  the  male.  The  larger  sx>ecies  have  the  antennae  monili- 
form  as  in  the  preceding  group,  while  the  smaller  forms  have  the  antennas 
slender  and  the  joints  of  greater  length  but  always  cylindrical.  In  these 
latter  the  antennae  frequently  equal  or  sUghtly  exceed  in  length  half  the 
entire  length  of  the  insect.  The  species  may  be  divided  in  the  following 
manner. 
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Anterior  tibuB  §  with  a  single  spur moertn$. 

Anterior  tibise  g  with  two  spurs. 
Outer  spur  of  hind  tibiie,  stout,  cylindrical,  broader 

at  tip  and  concave 1 

Outer  spur  more  slender,  very  obliquely  truncate  and 

laminiform  at  tip 2 

1.  Elytra  black. 

Thorax,  head  and  legs  black. 
Thorax  coarsely  punctured,  sub-pentagonal ;  Ely- 
tra coarsely  reticulate reticulata. 

Thorax  nearly  smooth,   sides  rounded ;    elytra 

finely  reticulate eribrata. 

Thoi*ax,  head  and  femora  red ;    thorax    scarcely 

punctured deserticola. 

Elytra  luteous  or  fulvous. 

Head,  thorax  and  elytra  similar  in  color dichroa. 

Head  and  thorax  black,  the  latter  punctured eardinalU. 

2.  Slender  species,  thorax  always  longer  than  wide  and 

narrower  than  the  head. 

Color  above,  rufo-testaceous nitidicollit. 

Color  entirely  black lugens. 

Color  brilliant  aencoup,  elytra  with  cupreous  tinge.  Bathvoni. 

Stouter  Bx>ecie8,  thorax  as  wide  or  wider  than  long, 

and  as  wide  as  the  head. 
Body  above  unicolored. 

Color  black,  varying  to  brilliant  aeneous stygica. 

Body  above  bicoloi-ed. 
Thoi-ax  and  elytra  similar  in  color  ;  hind  angles  of 

head  red auriculata. 

Thorax  and  elytra  dissimilar  in  color. 

Head  and  elytra  brilliant  aeneous,   thorax  yel- 
lowish red  with  median  round  metallic  green 

spot refulgens. 

Head  and  thorax  red  ;  elytra  with  faint  greenish 
bronze  surface ivrunpennU. 

0.  moerens,  Lee,  Ann.  Lye.  V,  p.  21C ;  Proc.  Acad.  1853,  p.  332, 

Black,  feebly  shining,  surface  witli  faint  bluish  tinge.  Head  coarsely 
and  sparsely  punctured.  Thorax  as  broad  as  long,  sides  in  front  arcuate, 
behind  slightly  convergent,  disc  feebly  convex  sparsely  punctulate.  Ely- 
tra parallel,  finely  scabrous.  Body  beneath  and  legs  similar  in  color  to 
the  upper  surface.     Length  .60-.  90  inch  ;  15-23  mm. 

Male.  Fifth  segment  broadly  emarginate,  sixth  deeply  and  acutely 
notched.  Last  dorsal  segment  tnincate.  Anterior  tibite  with  a  single 
terminal  spur. 

Female,  Fifth  segment  truncate,  sixth  emarginate,  emargination  semi- 
circular at  bottom.     Anterior  tibiie  bicalcarate. 
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Inner  spur  of  hind  tibias  slender  acute,  outer  cylindrical  slightly  com- 
pressed, and  obliquely  truncate  at  tip. 

Occurs  abundantly  from  Sacramento  to  Tejon  and  thence  to  Keyesville 
and  Owen's  Valley,  California. 

0.  reticulata,  Say,  Joum.  Acad.  Ill,  1823,  p.  305. 

Black,  sub-opaque.  Head  coarsely  but  not  densely  punctured.  Thorax 
Bub-pentagonal,  broader  than  long,  disc  moderately  convex,  coarsely 
punctured  toward  the  sides.  Elytra  ornamented  with  raised,  coarsely 
anastomising  lines.  Body  beneath  black  moderately  shining.  Length 
.80-1.00  inch  ;  20-25  mm. 

Male.  Fifth  ventral  broadly  cmarginate,  sixth  acutely  notched. 

Female.  Fifth  ventral  truncate,  sixth  trapezoidal  truncate  at  tip. 

Hind  tibial  spurs  as  in  the  preceding  species. 

Occurs  in  eastern  New  Mexico. 

0,  cribrata,  Lee.  Proc.  Acad.  1853,  p.  447. 

Black,  moderately  shining.  Head  very  sparsely  punctulate,  with  large 
yellow  frontal  spot.  Thorax  as  broad  as  long,  slightly  narrower  toward 
base,  sides  strongly  arcuate  in  front,  disc  feebly  convex,  smooth,  very 
sparsely  punctulate ;  color  black,  sides  bordered  with  red.  Elytra  sub- 
opaque  with  fine  reticulations.  Body  beneath  black,  sub-opaque,  rather 
densely  punctulate.    Length  .70-.  80  inch  ;  17-20  mm. 

Male.  Fifth  ventral  broadly  emarginate,  sixth  semi-circularly  notched. 

Female.  Unknown. 

Hind  tibial  spurs  as  in  moerens. 

Collected  in  Texas  by  the  Mexican  Boundary  Commission. 

0.  deserticola,  Horn.  Trans.  Am.  Ent.  Soc.  1870,  p.  90. 

Head  red,  smooth.  Thorax  red,  as  broad  as  long,  sides  regularly  arc- 
uate, disc  feebly  convex,  with  very  few  punctures  and  with  four  minute 
black  spots  in  a  transverse  row  arcuate  to  the  front.  Elytra  black,  finely 
reticulate.  Body  beneath  black,  punctulate.  Femora  red  tipped  with 
black,  tibiffi  and  tarsi  black.     Length  .76  inch  ;  19  mm. 

Male.  Unknown. 

Fhmale.  Fifth  ventral  broadly  rounded,  sixth  oval  at  tip  and  with  slight 
emargination. 

Hinder  tibial  spurs  as  in  moerens. 

Strongly  resembles  dichroa  in  form.  One  specimen  from  south  of  Fort 
Whipple,  Arizona. 

0.  dichroai  Lee.  Proc.  Acad.  1853,  p.  332. 

Head  luteous,  between  the  eyes  and  in  front  black,  moderately  shining, 
sparsely  punctured.  Thorax  broader  than  long,  sides  moderately  arcu- 
ate, at  base  somewhat  narrower,  disc  moderately  convex  sparsely  punc- 
tured, color  luteous  with  two  median  small  black  spots.  Elytra  luteous 
less  shining  than  the  head  and  thorax,  finely  scabro-punctate.  Body 
beneath  and  legs  black,  moderately  shining.  Length  .74-. 80  inch ; 
ia-20  mm. 

Male,  Fifth  ventral  broadly  emarginate,  sixth  acutely  notched. 
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Female.  Fifth  ventral  broadly  truncate,  sixth  slightly  emarginate  at 
tip.     Hind  tibial  spurs  as  in  inoerens. 
This  species  occurs  in  Texas  and  Mexico  and  is  not  rare. 

0.  cardinalis,  Chev.  Col.  Mex.  Centur.  I,  1833,  No.  13;  Lee.  Proc. 
Acad.  1853,  p.  447 ;  fuhipennie,  Lee.  loc.  cit.  p.  331. 

Head  black,  punctate,  shining.  Thorax  broader  than  long,  sides 
moderately  arcuate  and  obliquely  narrowing  to  the  front,  disc  feebly  con- 
vex, densely  punctate,  sparsely  pubescent,  color  black,  moderately  shining. 
Elytra  opaque,  orange  red,  or  fulvous,  finely  scabro-punctate. 

Body  beneath  and  legs  black,  moderately  shining.  Length  .60-1.00 
inch  ;  15-25  mm. 

Male,  Fifth  ventral  broadly  emargiuate,  sixth  elevated  along  its  middle 
and  acutely  notched  at  tip. 

Female.  Fifth  ventral  truncate,  sixth  oval  at  tip. 

Hind  tibial  spurs  as  in  mtxrens. 

Occurs  in  Colorado,  Texas  and  Mexico. 

0.  Ditidicollis,  Lee.  Ann.  Lye  V,  p.  160 ;  Proc.  Acad.  1853,  p.  332. 

Head  reddish  yellow,  shining,  with  few  distant  punctures.  Thoi*ax 
longer  than  wide,  sides  moderately  arcuate,  gradually  narrowed  to  apex 
and  base,  disc  moderately  convex,  smooth  shining,  color  similar  to  the 
head.  Elytra  fulvous,  sub^paque,  scabrous.  Body  beneath  and  legs 
black,  moderately  shining.     Length  .50-.  70  inch  ;  13-18  mm. 

Male.  Fifth  ventral  very  slightly  emarginate,  sixth  with  slight  cres- 
centic  notch,  lateral  lobes  feebly  prominent. 

Female.  Unknown. 

Inner  spur  of  hind  tibiae  slender  acute,  outer  cylindric  compressed, 
longer  than  the  inner  and  concave  at  apex . 

By  their  elongate  form  this  and  the  two  following  species  resemble 
Kpkauta. 

Occurs  at  San  Diego,  California. 

0.  lugens,  Lee.  Ann.  Lye.  V,  p.  161 ;  Proc.  Acad.  1853,  p.  3:J5. 

Black,  moderately  shining.  Head  sparsely  coarsely  punctate.  Thorax 
black,  longer  than  wide,  sides  in  front  moderately  arcuate,  behind  nearly 
parallel,  disc  moderately  convex  with  coarse  punctures  sparsely  placed. 
Elytra  elongate  black,  less  shining  than  the  head  and  thorax,  surface 
coarsely  scabrous.     Body  beneath  and  legs  black,  moderately  shining. 

Length  .4C-.54  inch  ;  10-14  mm. 

Male,  Fifth  ventral  broadly  truncate,  sixth  slightly  emarginate  at  tip. 

Female.  Fifth  ventral  truncate,  sixth  oval  at  tip.  Spurs  of  hind  tibi» 
slender,  outer  scarcely  thicker. 

Occurs  at  San  Diego,  California. 

0.  Rathvoni,  Lee.  Proc.  Acad.  1850,  p,  335. 

Head  brilliant  metallic  green,  si)ar.sely  punctured.  Thorax  longer  than 
wide,  sides  in  front  arcuate,  l>ehind  slightly  converging  to  base,  disc  con- 
vex, very  sparsely  punctate,  color  as  the  head.     Elytra  elongate  parallel. 
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surface  scabrous,  with  purplish  tinge  with  greenish  i*eflection.  Body 
beneath  and  legs  metallic  green,  shining.     Length  .40  inch  ;  10  mm. 

Male.  Fifth  ventral  broadly  emarginate,  sixth  longitudinally  impressed 
acutely  emarginate  at  tip. 

Female.  Unknown. 

Hind  tibial  spurs  as  in  the  preceding  species. 

Occurs  from  Sacramento  to  Millerton,  California. 

0.  stygica,  Lee.  Ann.  Lye.  V,  p.  161  ;  Proc.  Acad.  1853,  p.  335  ; 
tmaragdula,  Lee.  Ann.  Lye.  V,  p.  160 ;  Proc.  Acad.  1853,  p.  334 ;  loc.  cit. 
1859,  p.  78 ;  doloea,  Lee.  Proc.  Acad.  1861,  p.  354. 

Head  with  few  coarse  punctures  on  the  side  of  the  occiput.  Thorax 
slightly  broader  than  long,  sides  in  front  moderately  arcuate,  behind 
slightly  narrowed  to  base,  disc  feebly  convex  sparsely  punctate.  Elytra 
nearly  twice  as  wide  as  thorax,  scabrous.  Color  of  body  above  and 
beneath  variable,  from  black  with  slight  bronze  tinge  (stygica)  bluish  or 
dark  violet  (dolosa)  to  green,  more  or  less  brilliant  {smaragdula).  Length 
.86-.56  inch  ;  9-14  mm. 

MdU.  Fifth  segment  broadly  emarginate,  with  trapezoidal  acutely 
notched. 

Fmale.  Fifth  segment  truncate,  sixth  crescentically  emarginate. 

Spurs  of  hind  tibisB  dissimilar,  inner  slender  acute,  outer  somewhat 
stouter  obliquely  truncate. 

This  species  is  very  variable  in  the  coloration  of  the  surface  as  will  be 
seen  by  the  above  description.  The  Oregon  specimens  are  totally  black 
and  somewhat  more  roughly  sculptured,  those  from  Mendocino,  Cal.,  to 
Sacramento  are  bluish  and  smoother,  those  from  the  lower  end  of  the 
Tulare  Valley  and  thence  to  the  borders  of  the  Colorado  Desert  are  the 
more  brilliant. 

Distributed  from  Oregon  to  the  borders  of  the  Colorado  Desert. 

0.  anricnlata,  Horn.  Trans.  Am.  Ent.  Soc.  1870,  p.  91. 

Head  black,  moderately  shining,  sparsely  punctate,  vertical  spot  and. 
and  hind  angles  broadly  red,  occiput  truncate.  Thorax  slightly  broader 
than  long,  sides  in  front  broadly  rounded  behind  parallel,  disc  feebly 
convex  and  with  coai-se  punctures  sparsely  placed ;  color  black  feebly 
ihiniiig.  Elytra  with  bluish  green  lustre  coarsely  scabrous.  Body 
beneath  and  legs  black,  moderately  shining.     Length  .36-.50 ;  9-13  mm. 

Male.  Fifth  ventral  segment  broadly  and  feebly  emarginate,  sixth 
trapezoidal,  longitudinally  concave,  emarginate  at  apex  with  the  lateral 
processes  moderately  prominent. 

Rmale.  Fifth  ventral  truncate,  sixth  broadly  oval  at  tip.  Spurs  of 
hind  tibise  as  in  the  preceding  species. 

Occurs  in  the  high  Sieri*as  near  Kcycsville,  California. 

0' smeipeimiB,  Lee.  Ann.  Lye.  V,  p.  160;  Proc.  Acad.  1853,  p.  338. 
Head  in  front  of  eyes  black,  occiput  rerl,  coarsely  but  sparsely  punc- 
tured.     Thorax    one-fourth   broader  than  long,   red,   sides  gradually 
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narrowed  to  base,  in  front  broadly  rounded  and  suddenly  narrowing  to 
apex,  disc  feebly  convex  with  few  scattered  punctures.  Elytra  rather 
coarsely  scabrous  with  greenish  bronze  tinge.  Body  l>eneath  and  legs 
with  faint  bronze  lustre.     Length  .30-. 40  inch ;  d-lO  mm. 

Male,  Fifth  ventral  truncate,  sixth  feebly  emarginate  at  tip. 

Female,  Fifth  ventral  truncate,  sixth  oval  at  tip. 

Spura  of  hind  tibise  as  in  the  preceding  species. 

Occurs  near  the  borders  of  the  Colorado  Desert  at  Santa  Isabel  and 
near  Cariso  Creek. 

0.  refalgens,  Ilom,  Trans.  Am.  Ent.  Soc.  1870,  p.  91. 

Head  brilliant  metallic  green,  sparsely  but  coarsely  punctured.  Thorax 
broader  than  long,  sides  moderately  arcuate  and  evenly  rounded  at 
apical  and  basal  angles,  disc  moderately  convex,  with  median  round 
aeneous  spot,  surface  smooth  shining  with  few  punctures,  color  pale  red- 
dish yellow.  Elytra  brilliant  metallic  green,  finely  scabrous.  Body 
beneath  brilliant  green,  tibiae  cupreous.     Length  .32-. 40  inch  ;  8-10  mm. 

Male,  Fifth  ventral  tinincate,  sixth  slightly  concave  and  emarginate  at 
tip. 

Female,  Fifth  ventral  truncate,  sixth  oval  at  tip. 

Spurs  as  in  the  preceding  species. 

Occurs  near  Millerton,  California. 

Group  IIL 

This  group  contains  at  present  three  species  of  moderate  size  in  which 
the  antennse  of  both  sexes  are  very  strongly  compressed,  especially  in 
the  male,  and  the  joints  usually  broader  than  long  of  nearly  quadrate 
form  and  scarcely  one-third  thicker  than  the  width.  The  anteuufe  are 
also  short,  scarcely  longer  than  the  head  and  thorax.  The  thorax  is 
more  nearly  of  spherical  form  than  in  any  other  vesicants.  Both  hind 
tibial  spurs  are  slender  and  acute.     They  may  be  thus  distinguished  : 

Anterior  tibise  g  with  two  spurs. 
AntennsB  §  moderately  compressed. 

Scutellum  deeply  sulcate  to  apex  ;  apex  truncate.. .  spJu^rieolUft. 

AntenusB  $  very  strongly  compressed. 

Scutellum  feebly  sulcate  ;  apex  truncate compremcornit. 

Anterior  tibiae  g  without  terminal  spurs. 
Anterior  femur  g  with  spine  near  the  base convexa, 

0.  sphaBricollia.  Say.  Journ.  Acad.  Ill,  1828,  p.  299  ;  Am.  Ent.  pi.  3  : 
chalyhea,  Lee.  Ann.  Lye.  V,  p.  160  ;  Proc.  Acad.  1853,  p.  3;{o. 

Slender,  shining,  surface  with  strong  aeneous  or  bronze  lustre.  Head 
sparsely  punctate.  Thoi-ax  nearly  spherical,  narrower  than  the  head, 
and  very  sparsely  punctate.  Scutellum  truncate  at  tip  deeply  channeled 
along  its  entire  length.  Elytra  elongate,  parallel,  surface  tinely  scabro- 
punctate.  Body  beneath  and  legs  black  with  aeneous  tinge.  Length 
.32-.50  inch ;  8-18  mm. 
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Male,  Fifth  ventral  broadly  eroargiDate,  sixth  concave  deeply  emargin- 
ate,  the  emargination  at  bottom  rounded. 

FemiiU.  Fifth  ventral  truncate,  sixth  broadly  rounded  at  tip. 

Hind  tibial  spurs  slender  acute,  the  inner  longer. 

Occurs  abundantly  on  the  plains  east  of  the  Rocky  Mountains  from 
Nebraska  to  New  Mexico. 

0.  compressioomis,  Horn,  Trans.  Am.  Ent.  1870,  p.  91. 

Color  blue,  sometimes  inclining  to  violet,  surface  moderately  shining. 
Head  sliining,  very  sparsely  punctate.  Thorax  nearly  spherical,  narrower 
than  the  head,  sides  moderately  arcuate,  sparsely  punctate.  Scutellum 
feebly  channeled  sub-truncate  at  tip.  Elytra  twice  as  wide  at  base  as 
thorax,  gitidually  wider  toward  apex,  surface  punctate  scabrous,  less 
shining  than  the  head  and  thorax.  Body  beneath  darker  than  above, 
legs  nearly  black.     Length  .80-. 50  inch  ;  8-12  mm. 

Male,  Antennffi  much  flattened,  joints  5-10  twice  as  wide  as  long. 
Fifth  ventral  feebly  emarginate,  sixth  trapezoidal,  concave,  acutely 
emarginate. 

Female.  Antennte  with  joints  5-10  broader  than  long.  Fifth  ventral 
truncate,  sixth  oval  at  tip. 

Spurs  of  hind  tibise  as  in  the  preceding  species. 

Occurs  in  Owen's  Valley,  California. 

0.  convexa,  Lcc  Proc.  Acad.  1853,  p.  336. 

Head  black,  moderately  shining,  sparsely  punctate.  Thorax  black, 
moderately  shining,  very  sparsely  punctate,  narrower  than  the  head. 
Bides  in  front  broadly  rounded,  behind  slightly  convergent,  disc  convex. 
Scutellum  rounded  at  tip,  middle  not  sulcate.  Elytra  at  base  twice  as 
broad  as  thorax,  gradually  dilated  toward  apex,  surface  punctato-scabrous, 
with  faint  bluish  lustre.  Body  beneath  shining,  black,  with  faint  bluish 
tinge.    Legs  black.     Length  .48  inch  ;  12  mm. 

Male,  Antennae  moderately  compressed,  joints  5-10  not  wider  than 
long.  Anterior  tibise  without  terminal  spurs.  Anterior  femur  near  base 
with  a  short  spur.  Fifth  ventral  truncate,  sixth  semi-circularly  emar- 
ginate. 

Female.  Unknown. 

Hind  tibial  spurs  as  in  the  preceding  species. 

Occurs  in  Texas.     The  curious  male  characters  at  once  distinguish  it. 

In  the  preceding  description  much  detail  has  been  avoided  as  not  perti- 
nent to  the  object  of  the  essay,  and  characters  common  to  all  the  s])ecies 
have  for  the  most  i)art  been  entirely  omitted  except  in  the  synoptic 
tables.  The  rufous  spot  of  the  vertex  has  scarcely  been  noticed,  as  its 
presence  or  absence  has  merely  individual  value.  Only  such  points  have 
been  touched  upon  as  will  enable  the  student  to  recognize  with  ease  any 
specie^  in  the  collections  and  determine  thereby  those  which  are  unknown. 

PoMrHOPOEA.    Lee. 

This  genus  differs  but  slightly  from  Cantharis  (Lytta),  the  only  point 
of  difference  being  in  its  deejily  emarginate  labrum.    The  species  have 
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a  different  aspect  although  in  many  points  the  two  genera  approach 
through  C.  MoereiM,    The  species  have  been  already  tabulated  (Leconte, 
New  Species,  p.  161),  but  the  curious  sexual  characters  exhibited  by  the 
species  do  not  appear  to  have  been  sufficiently  noticed. 
Anterior  tibise  ^  with  one  spur  only. 

Tibite  obliquely  grooved  on  its  interior  face polita. 

Anterior  tibiae  ^  with  two  spurs,  the  anterior  frequently 
short  and  slender. 
Anterior  tibisB  §  stouter  than  the  middle  tibias  and  at 
least  moderately  arcuate. 
Hind  tibise  §  dilated  toward  apex  and  strongly  com- 
pressed ...   unguicularU, 

Hind  tibise  normal,  not  flattened Sayi, 

Anterior  tibisB  $  not  stouter  than  the  middle  and  not 
arcuate. 

Hind  tibial  spurs  short  and  broad texann. 

Hind  tibial    spurs    unequal,   inner  slender,   outer 
broad aenea. 

P.  polita,  Say,  Joum.  Acad.  1823,  p.  302 ;  Lee.  pAc.  Acad.  1853,  p. 
836 ;  femoraliSf  Lee.  loc.  cit. 

.^neous  moderately  shining.  Tibise,  tarsi  and  tips  of  femora  bluish, 
femur  red.  Elytra  more  darkly  aeneous  than  the  head  and  thorax, 
sparsely  punctured  and  minutely  alutaceous.     Length  .70  inch  ;  18  mm. 

Male.  Anterior  tibise  with  one  terminal  spur,  anterior  face  shining, 
broadly  grooved  especially  at  apex.  First  joint  of  anterior  tarsus  slightly 
obliquely  dilated.  Inner  spur  of  hind  tibia)  slender,  acute,  outer  spur 
twice  2is  broad  as  the  inner,  translucent  at  tip  and  obtuse.  Last  abdomi- 
nal segment  deeply  triangularly  notched  and  elevated  along  its  middle. 

Female,  Anterior  tibia>  bicalcarate,  not  obliquely  grooved.  Last  ab- 
dominal segment  sub-ti-uncate  at  tip. 

In  one  female  before  me  the  tibia)  are  entirely  pale  and  this  may  result 
from  immaturity. 

The  specimens  before  me  are  from  Georgia  and  South  Carolina. 

P.  unguicularis,  Lee.  New  Species,  p.  100. 

^neous,  surface  glaucous.  Legs  pale  yellowish  red,  knees  slightly 
tipped  with  brown.     Length  ,70-. 80  inch ;  18-20  mm. 

Male,  Anterior  tibia)  moderately  broad,  stouter  than  the  middle  tibia) 
and  more  arcuate,  inner  face  broadly  grooved  from  base  to  apex,  at  tip 
bicalcarate.  First  joint  of  autenor  tarsus  compressed.  Hind  tibia) 
moderately  broad,  rather  strongly  compressed  and  acute  on  the  inner 
edge,  inner  spur  slender,  outer  broad,  but  not  obtuse  at  tip.  Last  ab- 
dominal segment  very  deeply  incised  and  deeply  concave,  penultimate 
segment  broadly  emarginate  and  in  front  of  margin  slightly  thickened. 

Female.  Terminal  segment  of  abtlomen  feebly  emarginate  and  slightly 
impressed  at  tip.     Anterior  tibia)  straight; 

One  pair,  Illinois. 
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P.  Sayi,  L3C.  Proc.  Acad.  1853,  p.  33(J. 

Olivaceo-aeneous,  sub-opaque.  Legs  pale  reddish  yellow,  knees,  tips 
of  tibise  and  tarsi  bluish  black.     Length  .60-. 70  inch  ;  15-18  ram. 

Male.  Anterior  tibise  moderately  arcuate,  broader  than  the  middle  tibiie 
at  tip  bicalcarate.  Hind  tibise  normal,  inner  spur  slender,  outer  rather 
suddenly  dilated  and  broadly  triangular  at  tip.  Last  abdominal  segment 
broadly  triangularly  emarginate,  lateral  lobes  prominent,  i)enultimate 
segment  broadly  emarginate  and  slightly  thickened  in  front  of  the 
margin. 

Female.  Anterior  tibiae  not  broader  than  the  middle.  Terminal  ab- 
dominal segment  slightly  notched  and  feebly  longitudinally  impressed. 

Occurs  in  Illinois  and  Texas. 

P.  tezana,  Lee.  New  Species,  p.  161. 

Olivaceo-aeueous  or  slightly  bronzed.  Legs  pale  reddish  yellow,  tarsi 
gradually  piceous  to  tip.     Length  .50-. 60  inch  ;  13-15  mm. 

Male.  Anterior  tibise  straight,  scarcely  broader  than  the  middle,  at  tip 
bicalcarate,  anteiior  spur  very  slender  and  shorter  than  the  posterior. 
Middle  tibi»  slightly  arcuate.  Hind  tibise  slightly  flattened  and  with  the 
inner  edge  acute,  spurs  short  and  broad,  the  inner  less  broad  than  the 
outer.  Last  abdominal  segment  broadly  triangularly  emarginate,  at 
middle  feebly  carinulate.    Penultimate  segment  broadly  emarginate. 

Female.  Terminal  segment  with  small  semi-circular  emargination. 
Hind  femora  stouter  than  in  the  male. 

Occurs  in  Texas. 

P.  aenea,  Say,  Joum.  Acad.  1823,  p.  301 ;  Lee.  Proc.  Acad.  1853,  p.  337; 
nigrieornis,  Lee.  Joum.  Acad.  4to,  I,  p.  90 ;  flliformis^  Lee.  loc.  cit.  p.  91  ; 
Lee.  Proc.  Acad.  loc.  cit. ;  tarsaliSj  Bland,  Proc.  Ent.  Soc.  Phil.  1864, 
p.  71. 

Dark  aeneous  or  bronzed,  sub-opaque.  Legs  pale  reddish  yellow  kneep, 
tips  of  tibiae  and  tarsi  piceous  or  black.    Length  .34-. 68  inch  ;  9-17  mm. 

Male.  Anterior  tibiae  slender,  straight,  at  apex  bicalcarate,  middle  tibise 
slightly  arcuate.  Hind  tibise  slightly  compressed,  inner  spur  slender, 
acute,  outer  broader,  but  acute  at  tip.  Last  abdominal  segment,  triangu- 
larly emarginate,  penultimate  broadly  emarginate. 

Female.  Last  abdominal  segment  sub-truncate  at  tip. 

Occurs  in  Pennsylvania,  Illinois  and  Texas. 

I  cannot  separate  either  filifarmis  or  taraaliSy  the  former  appears  to  be 
merely  a  i)Oorly  developed  specimen  and  the  latter  has  the  pubescence 
much  better  preserved,  and  the  tarsi  somewhat  darker. 

In  the  preceding  notes  no  mention  is  made  of  the  pubescence.  It  is 
very  probable  that  all  the  species  when  recently  taken  are  sparsely 
clothed  with  a  fine  sub-erect  greyish  pubescence  which  is  easily  removed 
by  immersion  in  alcohol.  All  the  species  present  the  curious  character, 
unknown  to  me  elsewhere  among  the  3feloidae,  of  having  the  inner  spur 
of  the  middle  tibiae  arcuate  and  pointing  backwards. 
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REVISION  OF   THE  GENERA  AND  SPECIES  OF   THE   TRIBE 

HYDROBIIXI. 

By  George  II.  IIoux,  M.  D. 

(Head  before  the  American  Philosophical  Society,  February  21,  1873.) 

The  tribe  HydrobiiDi  comprises  all  those  genera  of  Hydrophilidae  in 
which  the  middle  and  hind  tarsi  have  the  first  joint  very  short,  and  all 
the  joints  are  of  cylindrical  form,  or  at  least  not  compressed  and  oar-like. 
The  thorax  at  base  is  always  as  wide  as  the  base  of  the  elytra,  and  the 
metasternum  never  prolonged  into  a  spine  behind  the  coxte.  The  genera 
niav  thus  be  tabulated  : 

Head  in  front  of  eyes  narrow  ;  labrum  visible HYDROBIINI. 

Fifth  abdominal  segment  emarginate ;    antenme  7- 

jointed BerOvSus. 

Fifth  segment  entire. 

First  two  segments  concealed  by  plates Ch-«tarthria. 

Abdominal  segments  not  concealed. 

Abdomens  with  vaox^  than  six  segments Limnociiarts. 

Abdomen  with  five  segments,  tip  of  sixth  fre- 
quently visible. 

Antennae  8-jointed Laccobius. 

Antenme  9-jointed. 
Maxillary  palpi  with  fourth  longer  than  third 

joint Hydrobifb. 

3Iaxillary  palpi  with  fourth  joint  shorter. . . .       Philhydrus. 
Clypeus  broadly  dilated  at  sides ;  labrum  concealed. . .  .HELOPELTINI 
Margins  of  thorax  and  elytra  broadly  expanded  ; 
maxillary  palpi  very  long Helopeltis. 

In  Berosum  the  sixth  abdominal  segment  is  always  visible  in  the  emar- 
ginatiou  of  the  fifth,  it  has  also  seven-jointed  antenna;,  an  elongate 
scutellum  and  ciliatc  tibite  and  tarsi.  Limnoeharin  and  Laccobiun  have 
eight-jointed  antenmu,  t)ie  latter  has  large  trochanters  to  the  hind  femur 
while  the  former  has  eight  very  distinct  segments  to  the  abdomen.  All 
the  other  genera  have  nine-jointed  antennse. 

Berosus.    Leach. 

From  all  the  genera  of  the  group  Hydrobiini,  Berosus  may  be  known 
by  the  seven-jointed  antennaB,  the  elongate  scutellum  and  the  hind  ])uir  of 
tibite  and  tarsi  pilose.  Certain  characters  common  to  all  the  si>ecies 
ap)>ear  to  have  been  entirely  overlooked  by  previous  authors,  or  at  least 
no  mention  made  of  them.  The  under  side  of  the  head  behind  the  men- 
turn  is  provided  with  a  longitudinal  carina,  more  or  less  evident  accord- 
ing to  the  species,  and  as  this  ridge  is  more  or  less  developed,  so  also  is 
the  middle  of  the  anterior  edge  of  the  prosternnm  notched  for  its  recep- 
tion when  the  head  is  in  repose.  The  mesostcrnuni  is  alwiiys  more  or 
less  cristate  and  the  free  angle  of  the  crest  with  an  acute  prolongation 
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also  Tariable.  The  fifth  segment  of  the  abdomen  is  always  deeply 
notched,  the  sides  of  the  notch  being  straight  and  slightly  reilexed,  the 
bottom  either  truncate  {pugnax),  broadly  lobed  {8tyltferus\  unidontate 
(peregrinus  group),  or  bidentate  {striatus  group).  Beyond  the  fifth  seg- 
ment the  sixth  is  usually  plainly  visible,  especially  in  the  males.  Between 
the  hind  coxie  the  first  segment  is  distinctly  carinate,  the  carina  extend- 
ing frequently  the  entire  length  of  the  segment.  In  many  species  the 
males  have  the  second,  third  and  fourth  segments  elevated  at  middle, 
sometimes  forming  merely  an  elevated  line,  at  others  a  triangular  carina. 
The  species  in  our  fauna  may  be  divided  into  three  sub-genera,  the  last 
of  which  might  vrith  propriety  l^e  received  as  distinct. 

Epistoma  prolonged,  eyes  large,  prominent. 

Elytra  at  apex,  spinous  or  emarginate Enoplurus, 

Elytra  not  spinous,  rarely  acutely  prolonged Berosus. 

Epistoma  short,  broadly  rounded,  eyes  not  prominent. 
Form  very  convex,  strongly  compressed  at  sides Volvulus, 

The  species  of  the  sub-genus  Enoplurus  are  : 

Elytra  unispinous  at  apex,  spine  not  sutural punciatissimus. 

Elytra  bispinous  at  apex. 

Fifth  abdominal  segment  bidentate  at  middle miles. 

Fifth  segment  truncate  at  middle pugnax. 

Elytra  emarginate  at  apex. 
Fifth  segment  bidentate ;  male  abdomen  not  carinate 

beneath emarginatus, 

B.  pimctatissimiu,  Lee.  Ann.  Lye.  V,  p.  211 ;  Proc.  Acad.  1835,  p.  303. 

Head  black,  surface  with  brilliant  cupreous  metallic  lustre,  coarsely 
and  densely  punctui*ed,  vertex  finely  carinate.  Thorax  coarsely  punc- 
tured, testaceous,  a  median  elongate  oval  space  with  cupreous  lustre, 
divided  longitudinally  and  an  irregular  small  patch  on  each  side.  Elytra 
striate,  mora  deeply  toward  the  sides  and  apex,  strias  coarsely  punctured, 
interepacea  densely  punctulate.  Body  beneath  black,  opaque.  Legs  testa- 
ceous, femora  black,  opaque  and  pubescent  at  base.  Length  .24-.  30 
inch ;  G-7.5  mm. 

Male.  Second  and  third  joints  of  anterior  tarsi  more  dilated,  third  seg- 
ment of  abdomen  with  feebly  elevated  line,  fourth  with  moderate  trian- 
gular crest,  fifth  with  strong  crest,  first  segment  feebly  carinate  between 
the  coxas. 

Jhe  mesostemal  crest  is  not  very  prominent  and  has  a  small  tooth  at 
middle.  The  mesostemum  in  front  of  hind  coxa;  is  carinate  at  middle 
and  on  each  side  dentate.  The  color  of  the  upper  surface  is  testaceous. 
the  elytra  irregularly  maculate  with  fuscous.  Elytra  at  apex  unispinous, 
spine  not  sutural.     California  and  Arizona. 

B.  miles,  Lee.  Proc.  Acad.  1855,  p.  363. 

Head  with  aeneous  tinge,  coarsely  not  densely  punctured,  vertex  finely 
carinate.     Thorax-  minutely  alutaceous,   sparsely  punctured.      Elytra 
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finely  striate,  striso  externally  deeper,  punctured,  intervals  sparsely 
punctulate,  surface  very  minutely  alutaccous  ;  apex  bi&pinous,  the  outer 
spine  longer.  Pectus  black,  abdomen  pale  rufo-testaceous  or  black. 
Legs  entirely  testaceous.     Length  .28  inch ;  7  mm. 

Male,  Tarsi  as  in  punetatissimus.  Fourth  and  fifth  segments  of  abdo- 
men also  similar.     Abdomen  black  or  piceous  margined  with  testaceous. 

Fenuile.  Abdomen  rufo-tcstaceous. 

The  form  of  this  species  is  similar  to  the  preceding,  the  surface 
smoother,  more  shining.   Its  color  is  pale  testace6us  with  irregular  spots. 

Occurs  in  Texas  and  Ai-izona,  Lower  California. 

B.  pugnax,  Lee.  New  Species,  1863,  p.  24. 

Head  with  aeneous  surface,  coarsely  but  not  densely  punctured. 
Thorax  coarsely  punctured,  with  median  divided  aeneous  vitta.  Elytra 
rather  deeply  striate,  striee  coarsely  punctured,  intervals  punctured, 
nearly  as  densely  as  in  punetatissimus.  Body  beneath  piceous,  legs  pale 
testaceous.  Fifth  segment  of  abdomen  cmarginato-truncate  at  middle, 
the  side  teeth  of  the  emargi  nation  short  and  widely  distant.  Elytra  bi- 
spinous  at  apex,  the  outer  spine  long  and  slender.  Length  .20  inch  ; 
5  mm. 

The  two  sexes  have  no  special  distinction  beneath,  the  abdomen  being 
entirely  simple. 

Occurs  in  Illinois  and  Missouri. 

B.  emarginatua,  n.  sp. 

Pale  yellowish  testaceous,  mo<lcrately  shining.  Head  black  with 
bronzed  surface,  sparsely  punctured.  Thoi-ax  twice  as  wide  as  long, 
sparsely  punctured  with  median  fuscous  stripe  from  apex  to  base.  Ely- 
ti*a  yellowish  testaceous,  maculate  as  in  striatusj  striate,  strise  nearly 
equal,  punctured,  intervals  sparsely  punctured  with  punctures  nearly  as 
coarse  as  those  of  the  striae ;  apex  of  each  elytron  emarginate.  Body 
beneath  piceous.     l^gs  testaceous.     Length  .20  inch  ;  5  mm. 

The  fifth  segment  of  the  abdomen  is  emarginate  as  usual  and  with  two 
teeth  at  the  bottom  of  the  emargination.  The  male  has  the  anterior  tarsi 
dilated  and  the  abdominal  segments  not  cariiiate.  This  species  resembles 
a  small  B.  miles,  but  may  be  known  by  the  simply  emarginate  elyti-aand  the 
abdomen  not  carinate  in  the  male. 

One  specimen,  Texas. 

B.  maonlosna,  Mann.  Bull.  Mosc.  1853,  III,  p.  167;  tesselatus,  Motsch. 
Bull.  Mosc.  1859,  III,  p.  180. 

This  species  from  Alaska  remains  unknown.  From  the  description  it 
closely  resembles  punctatiBsimun,  but  is  smoother,  and  less  punctured. 

The  species  of  the  sub-genus  Berosus  are  more  numerous  and  may  be 
arranged  in  the  following  maimer  :  , 

Fifth  segment  of  abdomen  with  broad  short  lobe  at  mid- 
dle of  emargination. 

Mesostemal  crest  with  a  long  acute  spur styliferua. 
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Fifth  segment  of  abdomen  with  one  tooth  at  middle. 
Elytra  prolonged  at  apex  especially  in  9  • 

Abdomen  at  middle  cristate  g aculeatus. 

Abdomen  of  §  not  cristate subsignatus. 

Elytra  similar  in  the  sexes,  not  prolonged. 
Abdomen  cristate  $ . 

Elytra  with  well-defiued  black  spots pantlierinus . 

Elytra  with  spots  indistinct peregrinvn^ 

Elytra  entirely  testaceous immaeulatus. 

Abdomen  not  cristate  § . 

Head  testaceous  ;  abdomen  testaceous exigu  us. 

Head  bronzed  ;  abdomen  piceous exilis. 

Fifth  segment  of  abdomen  bidentate  at  middle ;  abdo- 
men never  cristate. 
Thorax  twice  as  wide  as  long,  sides  arcuate. 

Striie  of  elytra  nearly  obliterated  on  the  disc infuncatus. 

Striae  strongly  impressed  and  punctured  on  the  disc.  striatuM. 

Thorax  not  twice  as  wide  as  long,  sides  nearly  straight. 
Stri»  deeply  impressed,  very  coarsely  punctured. . .  ruguloaus. 

B.  stylifenu,  n*  sp* 

Head  black  with  aeneous  surface,  coarsely  punctured,  vertex  finely 
8ub-carinate.  Thorax  more  than  twice  as  wide  as  long,  sides  nearly 
straight,  anterior  angles  rounded,  disc  moderately  punctured,  shining 
with  a  median  double  vitta ;  color  pale  testaceous.  Elytra  shining,  very 
finely  striate,  8tri»  finely  punctured,  punctures  of  the  outer  stria; 
coarser,  intervals  nearly  smooth  on  the  disc  ;  color  pale  testaceous,  obso- 
letely  maculate  with  fuscous.  Body  beneath  black,  legs  entirely  pale 
testaceous.  Mesostemal  crest  at  apex  produced  into  a  long  slender  style* 
Abdominal  segments  not  carinate  in  the  male,  fifth  segment  at  apex 
emarginate,  middle  of  emargination  with  broad  short  lobe  not  dentiform. 
Length  .20  inch ;  5  mm. 

Very  closely  resembling  superficially  the  California  varities  of  B,  infus- 
eatu9{var  calif ornieui),h\it  maybe  at  once  distinguished  by  the  rounding 
of  the  bottom  of  the  emargination  of  the  fifth  abdominal  segment,  and  by 
the  long  slender  style  into  which  the  mesostemal  plate  is  produced.. 

One  %  specimen,  Colorado,  kindly  loaned  by  Mr.  G.  R  Crotch. 

B.  acnleatus,  li^c.  Proc.  Acad.  1855,  p.  363. 

Color  pale  testaceous,  head  black  with  bronzed  surface,  coarsely  punc- 
tured, vertex  sub-carinate.  Thorax  less  wide  than  twice  the  length,  sides 
nearly  straight,  surface  coarsely  but  sparsely  punctured  but  more  densely 
at  the  sides ;  color  testaceous,  immaculate.  Elytra  deeply  striate,  strise 
coarsely  punctured,  those  at  the  sides  deeper  and  more  coarsely  punc- 
tured, intervals  feebly  convex,  irregularly  biseriately  punctulate ;  apex 
scute  (§  and  more  decidedly  prolonged  9  *  color  testaceous  with  four 
indistinct  fuscous  spots  on  each  elytron,  one  humeral,  two  at  the  middle 
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on  the  second  and  third  intervals  and  one  lateral.  Body  beneath  pale 
rufo-tcstaceous.    Liegs  pale  testaceous.    Length  .16  inch ;  4  mm. 

Male.  Third  and  fourth  segments  of  abdomen  slightly  carinate,  apex 
of  elytra  acute. 

Female.  Abdominal  segments  simple,  apex  of  el}i;ra  acutely  prolonged. 

Two  specimens  from  North  Carolina. 

B.  BubBignatos,  L©c.  Proc.  Acad.  1855,  p.  864. 

Head  and  thorax  as  in  the  preceding  species,  the  thorax  with  two 
short  fuscous  patches.  Elytra  pale  testaceous,  deeply  striate,  outer  striae 
deeper,  stria)  coarsely  punctured,  intervals  Hat,  finely  alutaceous,  irregu- 
larly punctured,  punctures  not  deeply  impressed.  Body  beneath  and 
lo£»B,  pale  rufo-testaceous.  Mesosternal  crest  moderate,  mucronate  at 
apex.     Abdomen  simple  in  both  sexes.    Length  .16  inch  ;  4  mm. 

Male.  Apex  of  elytra  obtuse. 

Feinale  Apex  of  elytra  very  acute. 

Not  rare  from  Utah  to  Texas.  The  elytra  are  maculate  in  a  manner 
similar  to  B.  aculeatui. 

B.  pantherinoB,  Lee.  Proc.  Acad.  1855,  p.  364. 

Head  as  in  aculeatuiy  thorax  less  densely  punctured,  sides  apparently 
convergent  in  front,  disc  bimaculate.  Elytra  less  deeply  striate  than 
either  of  the  two  preceding  species,  strise  coarsely  punctured,  intervals 
roughly  punctured  ;  color  pale  yellowish  testaceous,  sutural  interval  fre- 
quently piccous,  on  each  elytron  ten  black  spots  of  moderate  size,  one 
humeral^  another  within  and  «lightly  below  it,  four  arranged  in  a  sinuous 
transverse  band  in  front  of  middle,  three  arranged  transversely  behind 
the  four  and  one  sub-apical.  Body  beneath  pale  rufous,  alxlomen  usually 
darker.     Legs  pale  testaceous.     length  .16  inch  ;  4  mm. 

Male.  Segments  2-3-4  of  abdomen  slightly  carinate. 

Illinois,  Missouri,  Texas. 

B.  peregrinuB,  Hbst.  {HydropliUus)  Col.  VII.  p.  314,  pi.  114,^  pg.  12 ; 
auritus,  >rel8.  Proc.  Acad.  II,  p.  100;  Lee.  Proc,  Acad.  1855,  p.  364. 

Resembles  the  preceding  species  in  form  and  color,  and  differs  as 
follows.  Head  slightly  impressed  between  the  eyes,  vertex  finely  sub- 
carinate.  Elytm  yellowish  testaceous,  striae  of  the  disc  less  distinct 
than  those  of  the  sides,  intervals  more  finely  punctured  ;  spots  very 
indistinctly  defined.  Body  beneath  variable  in  color  from  pale  rufo-tes- 
taceous to  piceous  without  reference  to  sex.  Sexual  characters  as  in 
pantherinus.    Length  .16  inch  ;  4  mm. 

Occurs  from  Massachusetts  to  Missouri,  Florida  and  Arizona. 

B.  immaculatuB,  Zimm.  Trans.  Ent.  Soc.  1869,  p.  249. 

Smaller  and  more  slender  tlian  the  preceding,  and  totally  yellowish 
testaceous  with  but  slight  traces  of  spots  on  the  elytra.  The  elytra  are 
more  deeply  striate  and  comparatively  moi-e  coarsely  punctured,  the 
intei-vals  convex  and  approaching  pantfierinns  in  rugulosity.  Sexual 
characters  as  in  the  preceding  species.     Length  .12-.  16  inch  ;  3-4  mm. 
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The  three  species  above  form  a  series  that  may  possibly  unite  as 
varities  ot  peregrintu  when  a  large  series  of  specimens  has  been  studied. 
Occurs  in  North  Carolina,  Illinois  and  Missouri. 

B.  ezili?,  Lee.  Ann.  Lye.  V,  p.  211 ;  Proc.  Acad.  1855,  p.  800. 

Head  brilliantly  cupreous,  moderately  coarsely  and  densely  punctured. 
Thorax  twice  as  wide  as  long,  surface  coarsely  punctured,  brilliantly 
cupreous,  lateral  and  apical  margins  testaceous.  Elytra  yellowish  testa- 
ceous, very  indistinctly  maculate,  surface  rather  deeply  striate,  outer 
strue  deeper,  stris  coarsely  and  serrately  punctured,  intervals  slightly 
convex,  sub-rugulose  and  with  a  row  of  moderate  punctures,  Mucro  of 
meaostemal  crest  broad  at  apex.  Body  beneath  piceous  black,  legs  pale 
testaceous,  femora  piceous.     Length  .10-.  12  inch  ;  2.5-3  mm. 

The  mesostemal  mucro  when  seen  on  its  tip  apparently  splits  into  two 
parts  in  the  form  of  a  V,  the  open  portion  being  posteriorly. 

Gila  River,  Arizona. 

B.  ezigQUS,  Say,  (Ilydrophilus)  Joum.  Acad.  V,  p.  189;  pallescenSy 
Lee.  Proc.  Acad.  1855,  p.  306. 

Color  above  and  below  yellowish  testaceous.  Head  coarsely  but  sparsely 
punctured.  Thorax  twice  as  wide  as  long,  surface  very  minutely  aluta- 
oeons,  coarsely  and  rather  densely  punctured.  Elytra  with  moderately 
deep  striie,  those  of  the  outer  series  deeper ;  strife  coai*sely  punctured, 
intervals  slightly  convex,  punctured.    Mesostemal  mucro  at  apex  acute. 

Pennsylvania  to  Louisiana. 

B.  infdscatns,  Lee.  Proc.  Acad.  1855,  p.  305 ;  punctulatus,  Lee.  Ann. 
Lye.  V,  p.  211 ;  Proc.  Acad.  1855,  p.  805  ;  calif  amicus,  Motsch.  Bull. 
Mosc.  1859,  III,  p.  179. 

Color  yellowish  testaceous  above.  Head  black  with  bronze  lustre, 
Bui*face  very  minutely  alutaceous,  punctulate  more  densely  in  front,  vertex 
sub-carinate.  Thorax  twice  as  wide  as  long,  surface  finely  alutaceous, 
sparsely  and  equally  punctured,  color  testaceous  at  middle  with  a  divided 
fuscous  spot.  Elytra  striate,  stiise  of  disc  replaced  by  rows  of  fine  punc- 
tures, outer  8tri»  moderately  impressed,  punctured,  intervals  flat  very 
sparsely  punctulate,  color  testaceous  obsoletely  piceo-maculate.  Body 
beneath  piceous,  middle  and  hind  femora  at  base  also  piceous.  Length 
•20-.  24  inch  ;  5-0  mm. 

Male.  Surface  shining. 

Female,  Surface  minutely  alutaceous  between  the  punctures. 

I  am  entirely  unable  to  separate  the  Paciflc  forms  from  those  found  on 
the  Atlantic  slope. 

Occurs  in  all  the  Gulf  States,  Colorado,  Arizona,  and  thence  to  south- 
eastern California. 

B.  Btriatns,  Say,  (Hydr&philus)  Joum.  Acad.  Y,  p.  188 ;  ordiihutus,  Lee. 
Proc.  Acad.  1855,  p.  805  ;  /rater nus,  Lee.  loc.  cit.  p.  304. 

Resembles  the  preceding  closely  but  differs  in  having  the  stria)  of  the 
disc  of  the  elytra  distinctly  impressed.  It  is  always  smaller  and  more 
robust  than  infuecatus.    Length  .10-. 20  inch  ;  4-5  mm. 


Horn.]  124  [Feb.  21, 

In  tho  males  of  clearly  punctured  surface,  the  third  interval  of  the 
elytra  lias  coarse  punctures  interspersed  among  the  usual  punctures  ;  in 
the  female  this  is  rarely  seen. 

(Jccurs  in  the  Middle  and  New  England  States. 

B.  ragnloBTis,  n.  sp. 

Form  resembling  peregrinusy  color  pale  piceo-testaceous.  Head  black 
with  brilliant  aeneous  surface,  densely  and  coarsely  punctured.  Thorax 
coarsely  punctured,  with  median  piceous  space  with  aeneous  lustre  :  not 
twice  as  wide  as  long,  sides  nearly  straight  slightly  convergent.  Elytra 
deeply  striate,  striw  very  coarsely  serrately  punctured,  intervals  moderately 
convex,  punctato-rugulose  ;  color  pale  piceo-testaceous  maculate  with 
picoous  spots  similar  to  pantherinm  but  less  distinct.  Body  beneath 
rufo-testAceous,  legs  paler.     Length  .20  inch  ;  5  mm. 

Easily  known  from  ttriatns  by  its  more  robust  form,  and  more  roughly 
sculptured  thorax. 

Peninsula  of  Lower  California,  W.  M.  Gabb. 

Tho  sub-genus  Volvulus  Ci>ntains  in  one  fauna  but  one  species. 

B.  altui,  Lee.  Proc.  Acad.  1855,  p.  366. 

Oblong  oval,  narrower  behind,  sides  strongly  compressed,  transversely 
very  convex,  higher  than  wide  ;  color  piceous  black  with  slight  bronxe 
lustre.  Head  coarsely  punctured,  sparsely  on  the  vertex,  more  densely 
on  the  clypeus.  Thorax  nearly  crescentic  in  form,  the  sides  and  base 
forming  a  continuous  curve,  anterior  angles  obtusely  rounded,  apex 
omarginati*,  surface  s^tarsely  punctured.  Elytra  striate,  stride  of  the  disc 
faint  and  finely  punoturvd,  those  of  the  sides  deep  and  ci>ar8ely  punc- 
tureil.  intervals  biseriately  punctulate  on  the  disc,  uniseriately  at  the 
sides.  BiHly  beneath  black,  lei^  rufous,  femora  very  narrowly  pubescent 
at  iKise.     Length  .1)8  inch  :  3  mm. 

The  tifth  segment  of  the  abdomen  is  deeply  emarginate  as  in  all  the 
prei*xHling  species  of  Berosus  but  whether  there  is  any  tooth  at  the  bottom 
of  tho  emargination,  I  am  at  present  unable  to  determine.  The  sexual 
oharacters  have  alsi^»  not  l^een  seen.  Volvulus  api>ears  to  me  worthy  of 
being  cv>nsidore<l  a  distinct  genus  from  the  form  of  the  front,  and  the  short 
and  robust  hind  femora. 

CVcurs  in  Louisiana. 

Ch.ktarthria.     Steph. 

C^Uiili^m.  Erichs. 

In  this  genus  the  tirst  joint  of  the  antennae  is  long.  The  tirst  two  or 
three  segments  of  the  abdomen  cv>ncealed  by  plates  which  moot  on  the 
median  line.  The  prostemum  in  front  of  tho  coxa^  is  always  short  and 
the  under  side  of  the  head  in  repose  rests  upon  the  anterior  ooxse.  The 
speciei»  are  partially  contractile  in  the  manner  of  certain  of  tho  tonus  of 


ThzM  iptcioi  exist  in  our  fiiana. 


1873.1  12^  [Horn. 

Body  above  piceous  black. 

Sutural  stria  obliterated  at  basal  third nigrella. 

Sutural  stria  very  fine  at  basa^wird,  but  visible. . .  atra. 

Elytra  testaceous,  head  black I pallida. 

These  species  are  all  very  conveK,  shining,  scarcely  punctulate,  the 
first  two  piceous  black,  the  sides  of  ihe  thorax  piceo-testaceous  and  par- 
tially diaphanous,  the  sides  of  elytra\are  similarly  margined,  the  extent 
of  the  pale  portion  becoming  grater  ioward  the  ai)ex.  The  third  species 
is  entirely  pale  piceo-testaceous,  the  head  alone  being  black  and  shining. 

0.  nigrella,  Lee.  (Cyllidium)  Proc.  Acad.  1861,  p.  342. 

The' sutural  stria  of  the  elytra  is  rather  deeper  than  in  the  following 
species,  but  without  any  trace  at  tlie  Wsal  third.  Length  .00  inch  ; 
1.5  mm. 

Occurs  in  California,  at  San  Diego  and  VisfBlia. 

0-  atra,  Lee.  (Cyllidium)  New  Species,  1863,  p.  24. 
Length  .08  inch  ;  2  mm. 
Occurs  in  New  York. 

0.  pallida,  Lee.  {Cyllidium)  Proc.  Acad.  1861,  p.  342;  nigriceps,  Lee. 
k)c.  dt  ^ 

Length  .04-. 06  inch ;  1-1-5  mm. 

Occurs  in  California  and  also  at  Lake  Superior.  I  find  it  impossible  to 
aeparate  the  types  of  the  two  above  noted. 

Laccobius.    Er. 
Two  species  are  described  in  our  fauna. 

L.  agilis,  Rand.  Bost.  Joum.  2,  p.  19 ;  punetulatuSf  Mels.  Proc.  Acad. 
2,  p.  100 ;  Lee.  Proc.  Ac.  1855,  p.  863. 
Length  .08-.12  inch ;  2-3  mm. 
Extends  from  the  Middle  States  westward  to  California  and  Oregon. 

L  elliptioiifi,  Lee.  Proc.  Acad.  1855,  p.  363. 

Length  .10  inch  ;  2.5  mm. 

These  twio  species  resemble  each  other  very  closely.  The  latter  is  less 
broad  and  the  pui^ctures  of  the  disc  of  the  elytra  less  distinctly  arranged 
in  rows,  being  in  the  large  majority  of  specimens  very  confused. 

Occurs  in  the  southern  regions  of  California  and  in  Arizona  and  Lower 
Califomia. 

The  two  genera  which  follow,  Philhydrus  and  Uydrohius^  differ  in  the 
Illative  length  of  the  joints  of  the  maxillary  palpi,  the  terminal  joint 
being  shorter  than  the  preceding  in  the  former  and  longer  in  the  latter. 
By  an  error  on  the  part  of  the  compositor  the  two  genera  are  transposed 
on  page  47  of  the  Classification  of  the  Coleoptera  of  North  America, 
characters  the  reverse  of  those  above  indicated  are  thus  presented  to  the 
student.  The  genus  Sperchopsis  there  indicated  will  be  found  included  in 
Sjfirobius  as  the  palpi  are  absolutely  identical. 
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PHJi.HYDRr$.    Solier. 

Onr  species  maj  be  divided  into  two  sections  : 

Meiviflteinani  with  longitudinal  crest PhilhydruB, 

Mesof^temnm  simple,  rarely  with  transrerse  carina.  Helorharti. 

The  section  Phiihpdrus  is  again  divisible  in  the  following  manner : 

Prostemum  elevated  in  form  of  crest Group  I. 

Prostemum  simple Oroup  II. 

The  first  group  contains  comparatively  few  species. 

Profttemum  feebly  cristate. 

Elytra  with  rows  of  large  punctures. normatus. 

Elytra  densely  punctulate eariantui, 

Prostemum  strongly  cristate,  crest  more  elevated 
in  front. 
Elytra  distinctly  punctulate. 

Mcsofttemal  crest  at  free  angle  mucronate.  \  juoiium, 

\  nebulo4U9, 

Elytra  nearly  smooth. 

Mesostemal  crest  acute  but  not  mucronate.  \  ^'*"  ' 

I  peetoralU. 

P,  nonnatos,  Lee.  Proc.  Acad.  1861,  p.  341. 

Oblong  oval,  narrower  in  front,  moderately  convex,  shining.  Head 
mcxlerately  but  not  densely  punctured.  Thorax  gradually  narrowed  to 
the  front,  Hides  moderately  arcuate,  surface  more  finely  punctured  than 
tlH!  head,  punctures  at  sides  nittre  distinct  but  not  denser.  Elytra  broadly 
oval,  bn>adest  behind  the  middle,  surface  shining  and  with  ten  entire 
fttriie  of  coarse  punctures,  of  which  the  outer  two  are  closer  and  slightly 
hinuons,  and  a  short  scutellar  stria  of  smaller  punctures,  marginal  space 
Hin<H}i\\ ;  interstrial  spaces  very  minutely  and  sparsely  punctulate.  Body 
lieiieath  bla<;k,  shining,  sparsely  punctulate  and  pubescent.  Femora 
pic^^ms,  pubescent  except  at  tip,  tibiso  and  tarsi  piceous-inifous.  Palpi 
and  antenuHi  testaceous,  the  club  of  the  anteuiue  darker.  Mesostemum 
with  a  crest  not  very  prominent,  prostemum  moderately  crfstate,  crest 
not  more  prominent  in  front.     Length  .20-.22  inch  ;  5-5.5  mm*. 

Var,  Piceous,  disc  of  thorax  somewhat  darker.     (Type,  discolored.) 
V(ir,  Ochraceous,  with  labrum,  frontal  suture,  occiput  and  large  discal 
space  of  thorax  black.    Elytral  punctures  surrounded  by  a  transverse 
<iuadrate  piceous  space. 

The  latter  variety  is  the  normal  coloration  of  the  species,  the  type 
l>eing  a. discolored  si)ecimen.  ^ 

Occurs  from  San  Francisco  southward  to  Cape  San  Lucas,  and  thence 
eastward  to  Arizona. 

p.  oarioatus,  Lee.  Proc.  Acad.  1855,  p.  370. 

Oblong  oval,  slightly  narrower  in  front,  convex,  black,  very  shining, 
thoracic  margin  piceous,  surface  equally  punctured  with  moderate  pane- 
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tures  not  densely  placed,  e1yti*a  with  three  rows  of  nearly  obsolete  coaiser 
punctures,  the  first  near  the  sutural  stria,  the  second  at  the  middle  and 
the  thinl  lateral.  Body  beneath  as  in  nornidtas,  ^Mesosternal  crest  acute 
at  tip,  under  edge  sinuate  and  with  the  tip  pointing;  downwards.  Pro- 
Btemum  feebly  cristate.  Length  .20  inch  ;  5  mm. 
Occurs  from  Oregon  to  San  Francisco. 

P.  faoatm,  u.  sp. 

Oblong  oval,  slightly  narrower  in  front.  Head  black,  thorax  and 
elytra  ochraceous,  surface  veiy  shining,  moi'e  finely  and  less  closely 
puDctulate  than  the  preceding,  but  more  distinctly  punctui*ed  on  the 
thorax  than  the  elytra.  Body  beneath  black,  finely  puuctulate  and  very 
sparsely  pubescent.  Femora,  black,  opaque,  punctured  and  pubescent 
except  at  tip.  TibisB  and  tarsi  rufous.  Palpi  and  antenna)  testaceous, 
the  club  of  the  latter  somewhat  darker.  Mesostemal  crest  prominent, 
sliglitly  mucronate  at  tip.  Prostei*nal  crest  moderate,  more  prominent  in 
front    Length  .20  inch  ;  5  mm. 

Broader  and  less  convex  than  carinatus  and  scarcely  narrowed  in  front. 
The  sculpture  is  similar  in  both,  but  the  thorax  is  rather  more  distinctly 
punctured  in  the  present  species.  From  the  four  species  which  follow,  it 
differs  by  its  larger  size  and  more  prominent  mesostemal  crest  slightly 
mucronate  at  tip. 

Utah  and  Arizona. 

P,  nebnlosnSy  Say.  {H^/drophUus,)  Long's  Exped.  2,  277. 

Oblong,  equally  narrowed  at  each  extremity.  Head  black,  clypcus  on  each 
«de  ochraceous.  Thorax  and  elytra  pale  ochraceous,  the  former  usually 
paler.  Surface  finely  and  sparsely  puuctulate,  head  more  distinctly 
panictured  than  the  thorax,  and  the  thorax  than  the  elytra.  Body  beneath 
black,  sparsely  puuctulate  and  pubescent  and  feebly  shining.  Femoi*a 
black,  tibisB  and  tarsi  piceo-testaceous.  Palpi  and  antennie  testaceous 
the  club  slightly  darker.  Mesostemal  crest  with  angle  acute  but  not 
mucronate,  prostemal  crest  moderate,  more  strongly  elevated  in  front. 
Length  .16  inch ;  4  mm. 

Occurs /rom  Canada  to  Georgia  and  Kansas. 

Closely  resembles  oehraceuSf  but  may  be  distinguished  by  the  more 
prominent  mesostemal  crest  as  well  as  by  the  presence  of  the  prosternal 
elevation.  The  three  rows  of  nearly  obsolete  larger  punctures  on  the 
elytra  of  most  of  our  species,  are  scarcely  visible  in  the  present  one. 

P.  peotoraliB,  Lee.  Proc.  Acad.  18.")5,  p.  370;  macuUfromy  Motsch. 
Bull.  Mo6c.  ia59.  III,  p.  179. 

Similar  to  the  preceding,  but  smaller,  more  elongate,  more  shining^ 
panctures  of  surface  scarcely  visible.  Clypeus  testaceous  with  narrow 
median  fuscous  band.     Head  black.  Length  .11  inch  ;  3  mm. 

P.  cristatus,  Lee.  loc.  cit. 

More  elongate  than  pectoralU^  and  more  narrow  in  front  than  behind. 
Sides  of  thorax  feebly  arcuate.    Elytra  more  distinctly  punctured  than 
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pectoralis  but  loss  so  than  thebuhtus.    Head  black,  clyi>eQ8  black,  except 
tt  small  8i>aoo  iii  front  of  the  eyes.     Disc  of  thorax  clouded  with  Aiscons- 
Length  .11)  inch ;  !).8  nun. 
This  and  the  prt»cetling  occur  in  California. 

The  spocies  in  which  the  mesi>sternum  is  cristate  and  the  prostemnm 
simple,  are  not  so  readily  distinguished. 

Klytm  striate,  mososternal  crest  spiniform bijfdui. 

Kl^'tra  not  striate. 

Mesosterual  cix^st  very  short ochrac€U$» 

MesiHiternal  crest  priniuoeil,  with  acute  free  angle. 
Klytral  margin  slightly  but  distinctly  explanate. 

lolor  entirely  testaceous reJUxipennii, 

Elytral  margin  not  retlexeii ;  color  never  entirely 
testacei>us. 
Very  convex  species,  sides  of  elytra  almost  vertical, 
iH^klor  usually  \ery  black,  and  shining. 
I'nder  edge  of  mesostemal  crest  oblique,  body 

above  entirely  black,  sliiuing con»on, 

I'nder  etlge  of   meso^tomal  crest  horizontal, 

tliickeneil,  biHty  with  piceous  margin cimituM, 

Feebly  or   miHicmtely  convex  spevies,   sides  of 

t'ly  tra  jrnulually  descending.  c\»lor  alcove  rarely 

Muck.  u>u;illy  pi«le  pioe^nis. 

McM^toriuil  plate  having  the  anterior  edge  sinu- 

\»u>  in  tivut,  the  aui^le  verv  acute  and  not 

mucronate difusfu, 

Mucrvuiate f\ 

Mc^^tenuil  plate  with  the  anterior  edge  oblique 
uoc  siuuvHisv  the  angle  very  bnvui. 

Klouiiate  oval 

Brvudly  v^val '<k:i*4Citim*^ 


P,  bind:is,  I-^-   t*rvv.  Acail.  I^Vv  p*  o7l. 

KIU**::caU  rLivV.^nitvIy  convex,  olack.  shining,  thonx  ami  elytxm 
J'IvVvk;*  ir.Arv::u  >iirtaoe  mv^er^sely  densely  punctuUte.  pooiCUinM  of 
cl>tra  s.\Mr<er  '.'iLxn  thoee  oc  iii*.'r.u:.  Elytr.^  «ich  ten  zu^<«ierueiT  dwy 
5:r:A\  ;h^  oa:er  •iiieper  zh^n  tlr*  inner,  scr-^jt  t-»ar  to  :en  oeariy  eatircs,.  the 
i:i*>ier  iLree  *:riit  ^ridually  *L':r:«;r.  sut^LTAl  >cria  it  ocie-ifoarch.  frooa 
c:>i«iiu^  i*-:.j  z^w?  rows  ..^f  n-'i  [.iiacturvs.  B«.-«iy 'vnea^h  bLwk. 
jir^fly  >lL_'jin^.  M^ ?>*;»:« mal  :r*;>c  ui-i't.  s^vziiocm  I  «;|^  pice^xfc* 
:arsi  jMler.     S;v:i.»C'.i  j.^iit    ::  3i.Lx:IlAry  ;.»ilv;  s:.irvely  loo^r 

K«f»er::'?lc>  sev^^ril  :i  'Z<  <•,<^:.*i'y   -t  lly  :-'?»  li>  ':u:  ciiers  ia  the 
tt  r  ai '.  *iju  ;*.'  •.::  -  . :'  :  J.'i  \  a  1  j  i .     T"b.e    :  Iiii^-i  ..*:.:.■  sL- .  ttti  '  y  :he  ioaer  m 
::«.'C   \ery  ^:%i« !•:::■   :.\:tii'C   .2.   -.ii^iAZir".   *^«.'LZ: •*:!*.     I~  -^cIt  00*  oC 
3i*Mure  >i,'eeiawn:*  Ln  liiere  z^inmrjjpi'^.  *i-^L:l7  M-ariser  xhjjt 
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sarfliuie  generally,  diverging  from  the  tip  of  the  sutural  stria,  a  character 
of  frequent  occurrence  in  Ilydrobius. 
Occurs  from  Canada  to  Georgia. 

P.  ochiacBTis,  Mels.  Proc.  Acad.  II,  p.  101 ;  Lee.  Proc.  Acad.  1855,  p. 
371 ;  iimplex,  Lee.  Kew  Species,  p.  24. 

Oblong  oval,  equally  narrowed  in  front  and  behind,  pale  piceo-testa- 
eeoos,  vertex  and  middle  of  clypeus  usually  piceous,  surface  moderately 
ghining,  rather  coarsely  punctured,  the  punctures  of  the  thorax  finer  and 
denser  than  those  of  the  elytra.  Body  beneath  black,  legs  piceous  tarsi 
paler.    Length  .14  inch  ;  3.5  mm. 

Resembles  nebulosus  and  reJUxipennis  but  may  be  distinguished  from 
the  former  by  the  absence  of  prostemal  carina  and  from  the  latter  by  the 
?ery  narrow  crest  of  mesostemum  which  does  not  form  an  acute  free  angle. 
P.  timplex,  Leo.  is  a  small  form  differing  only  in  size  and  in  being  some- 
what smoother. 

Occurs  from  Massachusetts  to  Florida. 

P.  reflexipeimiB,  Zimm.  Trans.  Am.  Ent.  Soc.  1869,  250. 

Pale  piceo-testaceous.  Resembles  the  preceding  species  in  all  the 
characters  of  the  upper  surface  except  that  the  head  is  never  piceous.  Body 
beneath  black.  Femora  at  base  piceous  tibite  and  tarsi  pale  testaceous. 
£iytral  margin  especially  at  apex  sub-explanate.  Mesostemal  crest 
>cnteat  tip  and  mucronate.    Length  .14-.  18  inch  ;  8.5-4.5  mm. 

Specimens  are  from  New  Jersey  and  Delaware. 

Pi  00I18OT8,  Lee.  New  Si)ecies,  p.  24. 

Oblong,  black,  shining,  finely  and  densely  punctured,  transversely 
■trongly  convex,  sides  nearly  vertical.  Antenor  edge  of  mesostemal  crest 
obliqne.  Sutural  stria  faint  scarcely  deeper  at  apex.  Body  beneath  and 
legs  entirely  black.     Length  .28-.  32  inch  ;  7-8  mm. 

Louisiana. 

P.  oinctnB,  Say  {Ilydrophilus)  Long's  Exped.  2.  276  ;  Lee.  Proc.  Acad. 
1855,  p.  371 ;  Hmbalis  Mels.  Proc.  Acad.  2,  p.  101 . 

Broadly  oval,  blaek,  shining,  entire  margin  piceous,  surface  finely 
pQnctalate.  Mesostemal  crest  with  lower  margin  horizontal,  anterior 
edge  Yertical,  angle  scarcely  mucronate.  Length  .26  inch ;  6.5  mm. 
Shorter  and  broader  than  the  preceding  species  and  resembling  therefore 
(Btioeharei)  rotundatus,  Say. 

Oocnrs  from  Canada  westward  to  Kansas  and  southward  to  Georgia. 

The  four  species  which  follow  are  all  so  clearly  allied  that  nothing  in 
addition  to  the  characters  in  the  synoptic  table  need  be  given.  They  are 
feebly  or  moderately  convex,  surface  punctulate  always  more  densely  and 
iaaty  on  the  thorax  than  the  elytra.  In  color  individual  variations  occur. 
fiwi  testaoeoos  to  dark  piceous  in  each  species. 

?•  diSbsOB,  Lee.  Proc.  Acad.  1855,  p.  371. 

Ikb  fatfgest  species  of  the  series.   The  mesostemal  crest  is  deeply  sinu- 

A,  P.  ■•— YOL.  zm.  q 
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lite  In  front,  tli«  angle  rer}-  acute  and  promiDent  forwaid  and  not 
nate  a«  in  tbe  iu;&t  species.    Lengtb  .1&-JM  inch  ;  4.5-6  nun. 

Xebnwka. 

P.  fiuciuii  Kot«di.  Bulf.  Kosc.  1859,  III,  p.  178. 

Hnmller  tliau  tbe  preceding  and  with  rather  finer  ponctaation,  dil 
ptinciiMy  in  the  form  of  the  meMNitemal  crest,  which  is  more  acute  at 
tip  and  with  the  point  strongly  bent  downwards.  Length  .16-.  18  inch  ; 
4-4,5  mm, 

Han  Krancisc<i,  California. 

P.  perplexoi,  ^-f^*  Proc.  Acad.  1855,  p.  871. 

'l*he  nu!M>«temal  crest  in  this  and  tbe  next  species  is  not  sinuate  on  the 
front  edge  and  the  angle  formed  by  the  union  of  that  edge  and  the  lower^ 
is  broad  und  not  acute  as  in  most  of  the  species  which  precede.  As  com- 
partul  with  the  other  three  species  of  tlds  small  group  the  present  one  ia 
uttiially  inoru  elongate  and  transversely  more  convex,  and  when  perfectly 
nuitiiro  tbe  color  is  almost  entirely  black,  with  merely  a  narrow  piceous. 
lliiili  iMi  in  einctus, 

l/cugth  .17-.2() ;  4.5-5  mm. 

ThiN  HpocioH  is  of  almost  universal  distribution  in  our  country  extend- 
ing from  the  Middle  States  to  Florida  and  westward  to  California. 

P.  latiuBouluBi  Motsch.  Bull.  Mosc.  1850,  p.  178. 

Hroiulor  niul  more  depressed  than  any  species  of  tbe  group,  the  breadth 
b(«iiig  itlwayH  greater  tluin  half  tbe  width.  The  appearance  of  the  species 
nnMilUf  uncut,  Tbe  mososternal  crest  is  similar  to  that  of  the  preceding 
Hpo(!ii'H.     Length  .18  inch  ;  4.5  mm. 

California. 

P.  obtusiusculus,  Motscb.  loc.  cit.  p.  170. 
Cnknown.        California. 

Tbo  seoontl  Hection  Jlelochnrea  has  been  by  some  students  retained  as  a 
gonuH  Noitunito  t*i\>m  PhUhydrus^  a  view  which  can  scarcely  be  adopted 
with  mir  Mpcoics,  as  tbo  tendency  to  the  obliteration  of  tbe  carina  is  very 
ovidont  in  nebulosuny  while  several  in  tbe  pi*escnt  section  have  a  trans- 
voi-st^  ridj;e  nioi'e  or  loss  elevated.  Tbe  si>ecies  are  as  follows : 
Vnwit  el  lunn  carinate. 

Klytm  with  ten  entiiv,  puuctuivd  striie maculicoUu. 

lV»8ternum  not  carinate. 
Klytra  entirely  or  in  part  striate. 

Form  very  broadly  oval ;  entii-ely  striate ptify^tatostriahu 

Form  eUmgate  oval ;  striate  at  tbe  sides imbettis, 

Klytni  not  striate  or  with  mere  traces  at  apex. 

Klytinl  punctures  ci^arser  toward  tbe  apex lucustrify  Jiw^riaiM9. 

Klytral  punctures  obliterated  towanl  apt»x roiundms, 

P»  macuUcolliS)  Mels.  Ann.  Si\  Phys.  Xat.  Lyon.  7.  379 ;  Lec» 
Acad,  l5sV\  370. 
<>blimg  oval,  mor^  attenuate  in  front,  piceous  mar^^in  paler» 
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ately  shining.      Head  dark  piceo-testaceous,  occiput  piceous.     Thorax 

piceo-testaceous,  large  discal  spot  nearly  black.  Elytra  with  ten  entire 

stride,  coarsely  punctured,  outer  hinsd  Itss  deep  Lut  with  coaiscr  punc 

tares,  intervals  dat  very  finely  and  sparsely  punctulate.    Body  beneath 

and  legs  piceous.     Mesostemum  simple,  prosterum  finely  longitudinally 

carinate.    Length  .20-.  23  inch  ;  5-5.5  mm. 

This  species  represents  among  those  of  the  present  section  P.  nomatus 
a£  the  preceding. 

Specimens  occur  from  North  Carolina,  Missouri,  Illinois  and  Louisiana. 

P.  pnnctatostriatas,  n.  sp. 

Broadly  oval,  piceo-testaceous,  gradually  paler  toward  the  margins. 
Plead  moderately  punctured,  occiput  and  middle  of  clypeus  piceous. 
1*liorax  finely  and  densely  punctured.  Elytra  scarcely  longer  than  wide, 
fcscbly  convex,  with  ten  entire  strise  coarsely  punctured,  the  external  more 
coarsely  punctured.  Intervals  fiat  densely  punctulate,  the  fifth  with  an 
irregular  row  of  coarser  punctures.  Body  beneath  nearly  black.  Meso- 
aki:md  prostemum  simple.     Length  .20  inch ;  5  mm. 

The  most  broadly  oval  species  of  the  genus. 

One  specimen  Fort  Tejon,  California. 

P.  imbellis,  Lee  Proc  Acad.  1861,  p,  841 ;  f  dorsalis  (IIi/drob.)yLoX6ch. 
^B^n.  Mosc  1859,  III,  p.  177. 

OUong  oval,  more  narrowed  in  front,  piceous,  margin  paler,  surface 
i^oderately  densely  punctulate  and  shining.    Outer  four  stria)  of  elytra 
x^presented  by  four  entire  rows  of  large  punctures,  discal  strisB  oblitera- 
ted except  at  apex.    Mesostemum  with  transverse  elevated  line  in  front 
of  coxsB.    Body  beneath  piceous,  tibisB  somewhat  paler.     Length  .20-.  22 
inch ;  5-5.5  mm. 

The  typical  specimen  is  immature  and  the  colors  as  described  are  there- 
tore  much  paler.    Hydrobiua  dorsaliSy  Motsch.  agrees  exactly  in  descrip- 
tion with  this  species,  and  should  they  be  identical  the  name  should  be 
used. 
California  and  New  Mexico. 

P.  fimbriatuSy  Mels.  Proc.  xVcad.  II,  p.  101 ;  Lee.  Pr.  Acad.  1855,  p. 
M  \  6emi$iriatu9y  Zimm.  Trans.  Ent.  Soc.  1869,  p.  250. 

Oblong  oval,  similar  in  color  to  the  preceding,  more  finely  and  less 
densely  punctured.  Latei'al  striee  of  elytra  replaced  by  sparsely  and  very 
irregularly  placed  coarser  punctures,  stride  scarcely  evident  at  apex. 
Mesostemum  with  faintly  elevated  transverse  carina.  Body  beneath  and 
legs  piceous.    Length  .20  inch  ;  5  mm. 

The  striffi  at  apex  at  best  are  scarcely  visible  and  at  times  are  entirely 
obsolete,  the  ajpex  being  punctured  like  the  rest  of  the  surface.  The 
KmUtriatus,  Zimm.  is  an  exact  reproduction  of  the  Melsheimer  type. 

Canada  and  the  Middle  States. 

P.  laouBtriSi  Lee.  Proc.  Acad.  1855,  p.  309. 

Differs  from  the  preceding  by  its  smaller  size,  moi-e  elongate  form,  less 
iwictuation  and  by  the  surface  being  nearly  evenly  punctured,  the 
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punctures  at  the  sides  and  apex  of  elytra  somewhat  coarser  but  not  form- 
ing rows.     Length  .14  inch  ;  3.5  mm. 
Occurs  in  the  Western  Canada  region . 

P.  rotundus,  Say  (ITydrophilus),  Joum.  Acad.  V,  p.  188 ;  Lee.  Proc. 
Acad.  1855,  p.  369 ;  nitensy  Ziinm.  Trans.  Ent.  Soc.  1869,  p.  250. 

Broadly  oval,  convex,  black,  shining,  sides  of  elytra  feebly  explanate 
and  piceous.  Surface  finely  but  not  very  densely  punctured,  punctures 
of  the  elytra  coarser  and  gradually  evanescent  toward  the  apex,  at  sides 
with  a  few  coarser  punctures  sparsely  and  irregularly  placed.  Body 
beneath  and  legs  black,  mesostemum  with  a  distinctly  elevated  trans- 
verse line.     Length  .28  inch  ;  7  mm. 

Uefeembles  superficially  P,  cinctus,  but  may  be  known  by  the  smoother 
surface  and  absence  of  any  mesosternal  crest. 

Middle  States  and  North  Carolina. 

Htdrobius.    Leach. 

The  species  of  tliis  genus  are  more  heterogeneous  than  those  of  Philliy- 
druH,  and  a  close  resemblance  may  be  noticed  in  superficial  characters 
between  several  species  of  the  tw^o  genera  which  will  be  noticed  in  their 
proper  places. 

Notwithstanding  the  very  odd  appearance  of  Sperchopnis  tessdatuSj  Lee, 
I  can  find  no  chai*acter  by  which  it  may  be  separated  from  Hydrobiwt. 
The  genus  ParacymuSf  Thoms.  appears  to  be  merely  a  section,  as  I  find 
the  hind  femora  varying  in  punctuation  in  several  of  the  species  from  the 
tyi)e  of  Ilydrobius  leading  directly  to  the  form  seen  in  Paraeymus. 

Hydrobius  may  be  known  from  Philhydrus  by  the  fourth  joint  of  the 
maxillary  palpi  longer  than  the  preceding  and  very  nearly  equal  to  the 
.second.  In  the  section  Paracyvms  the  palpi  are  somewhat  shorter  and 
stouter. 

The  species  may  be  divided  in  the  following  manner : 
Hind  femora  densely  punctured,  pubescent  and  opaque  at 

ba^ Hydrobius. 

Hind  femom  sparaely  punctured  and  glabrous Paraeymnn, 

The  specit  fl  of  Hydrobius  proper  are, 
Prosternum  carinate  or  acutely  elevated  at  middle  in 
front. 
Mesosternum  simple ;    elytral  intervals  unequally 
convex. 
Very  convex,  shining ;  elytral  intervals  smooth . .  tesselutus. 

Depressed,  opaque  ;  elytml  intei-vals  scabrous. . . .  icabrosuB. 

McsosteiDum  prominent ;  intervals  Hat. 
Surface  feebly  shining ;    elytral  intei-vals  finely 

scabrous lata*. 

Surface  shining  ;  mesosternum  strongly  cristate  ; 

intervals  punctulate tumidui, 

ri*osternum  not  carinate. 

Form  globose  ;  elytra  with  rows  of  puncture globotut. 

Form  oblong ;  elytra  more  or  less  striate fu»eip€$. 
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B.ta8Mlata8|  Zleg.  Proc.  Acad.  1844,  p.  44;   Lee.  [^Sper'-hopsin)  Class. 
CoL  X.  A.  p.  47. 

File  castaneoiifl,  shining,  elytni  with  small  piceous  spots  irregularly 
fli^poaed.    Head  coarsely  and  sp  irsoly  punctured.     Maxillary  pal])!  with 
the  last  joint  longer  than  the  third  and  ne.irly  as  long  as  the  second. 
Thorax  two  and  a  half  times  as  wide  as  long  at  middle,  sides  moderately 
arcuate,  at  anterior  angles  strongly  arcuate,  ai)cx  deeply  cmarginate.  base 
'>roadly  ronnded  ;  surface  feebly  c^jn vex,  coarsely  and  sparsely  punctured. 
^Ij'tra  broadly  oval,  nearly  as  broa^l  as  long,  very  convex  transversely  and 
longitudinally,  maigin  explamite :  surface  striate,  stria;  coarsely  punc- 
f 'ix*e<l,  intervals  convex,  the  alternate  intervals  beginning  with  the  first 
''i'>ro  convex  at  apex.    Body  beneath  black,  legs  piceous,  femora  at 
.-  'ion.1  lialf  glabrous.    Length  .28  inch  ;  7  mm. 
^1 1  ere  are  no  characters  by  means  of  which  this  species  can  be  separated 
-  M    Hydrobius ;  the  palpi  are  precisely  those  of  well  known  siK^cies  of 
:;cnus.    The  facies  of  the  si)ecies  is  however  totally  unlike  any  tiling 
ill  the  genus.    The  longitudinal  aspect  is  very  convex,  the  thorax 
^]y  deflexed,  the  elytra  more  elevated  behind  thescutellum  and  then 
:  1  ly  descending.  Viewed  laterally  the  elytral  and  thoracic  margins  are 
rinuous  but  form  an  angle  with  each  other.     The  mesosternum  is 
r\\e  prostemum  slightly  carinatc,  the  carina  being  much  more 
-  M  front.    The  color  is  as  descril)ed  above  ;  the  siiots  of  tlie  elytra 
i'^IKised  over  the  entire  surface,  there  being  a  broad  triangular 
•  imtirely  pale  castaneous. 
'  ites,  Illinois  and  Canada,  rare. 

ns,  n.  sp. 

I.  more  narrowed  in  front,  surface  opaque,  color  piceous. 

]iunctured  and  ruguluse.   Thorax  twice  broader  than  long, 

'y  arcuate  and  slightly  narrower  in  front,  surface  opaque 

:  red  and  mgulose,  and  with  a  shallow  broad  impression 

:<ud  another  on  each  side  very  indistinct.    Elytra  slightly 

than  thorax,  sides  gradually  broader  to  middle  then 

'1  to  apex,  moderately  but  unevenly  convex,  sutunil 

.'torval  near  apex,  seventh  interval  at  base  and  entire 

•'  convex,  surface  striate,  stria)  punctured,  intervals 

Mesosternum   simple,    pi*ostemum  with  spiiiiforui 

'  beneath  and  logs  picetms,  femora  pubescent  and 

•nly.    Length. 20-.34  inch  ;  o-O  nmi. 

I  form  and  scidptnre.     Specimens  In^fore  me  from 

t'l  and  so  much  smoother  that  almost  all  trace  of 

isappearcd  from  the  elytra.     The  space  between 

u^in  is  very  convex,  so  that  the  marj^in  is  invisi- 

!]jture  of  the  species  recalls  that  of  Amphizo'i,  a 

Mice,  as  both  occur  in  the  same  waters. 

,'on  and  Vancouver. 

:ruwcr  in   front,  piceous  black,  moderately 
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convex  and  shining.  Head  and  thorax  punctured  with  coarse  and  fine 
punctures  intennixed.  Thorax  similar  in  form  to  the  preceding  species 
and  witli  moi*e  traces  of  the  fovese  there  seen.  Elytra  regularly  convex, 
striate,  striae  punctured,  less  deeply  on  the  disc,  and  strongly  at  the 
sides ;  intervals  Hat  obsoletely  scabrous.  Mesostcruum  slightly  promi- 
nent, prostomum  carinate  at  its  posterior  half.  Body  beneath  piceous, 
legs  piceo-rufous.  Femoi*a  at  basal  half  pubescent.  Length  .80  inch  ; 
7.5  mm. 

Easily  known  by  its  broad  moderately  convex  form,  from  any  specieft 
in  our  fauna. 

Occurs  at  Fort  Crook,  California,  with  the  preceding. 

H.  tomidus,  Lee.  Proc.  Acad.  1855,  p.  872. 

A  broadly  oval  very  convex  species,  black  and  shining,  with  very  slight 
aeneous  tinge.  Head  and  thorax  densely  and  finely  punctured.  Elytra 
with  strife  of  moderate  punctures  between  which  are  fine  punctures 
rather  coarser  and  less  dense  than  those  of  the  thorax.  Body  beneath 
and  legs  black.  Mesosternum  with  prominent  ci'est,  acute  and  slender  at 
its  free  angle.  Prostemum  with  very  faint  carina  in  front  of  coxa)  and  at 
anterior  margin  an  acute  elevation.     Length  .80-.84  inch  ;  7.5-8.5  mm. 

Not  common  in  the  Middle  States.  Resembles  Philhydrus  rotundatiu 
in  form,  but  readily  known  by  the  generic  characters.  The  femora  are 
not  at  all  pubescent,  the  only  remaining  pubescence  being  on  the  trochan- 
ters. This  would  seem  to  indicate  that  the  species  should  be  placed  in 
the  sub-genus  Paraeymun,  but  the  very  close  relationship  between  this 
8i)ecies  and  the  following  forbids  their  separation. 

H.  globosus,  Say  {nydrophilu%\  Long's  Exped.  II,  p.  276 ;  Leo.  Proc. 
Acad.  1855,  p.  872. 

Broader  than  the  preceding  species  and  smoother.  The  surface  is 
similarly  punctured  but  in  each  part  more  finely  and  obsoletely.  Meso- 
sternum with  a  thick  pyramidal  crest,  broad  on  its  lower  face.  Proster- 
num  not  carinate.     Length  .80  inch  ;  7.5  mm. 

Occurs  from  the  Middle  States  to  Canada  and  more  common  than  the 
preceding.  The  hind  thighs  have  the  basal  third  opaque  and  punctured, 
the  opacity  extending  obliquely  outwards  on  the  anterior  margin. 

H.  fdicipes,  Linn.  {DytUeut),  see  Mulsaut.  Col.  France,  Palpic.  p  132 ; 
aeriatus,  insculptuft,  regularinj  Lee.  Proc.  Acad.  1855,  p.  872. 

Oblong  oval,  piceous  black,  usually  with  tinge  of  bronze,  surface  mod- 
erately punctured,  scarcely  less  densely  on  the  elytra  than  thorax. 
Elytra  striate,  stria)  punctured,  the  third,  fifth  and  seventh  intervals  with 
a  row  of  distantly  placed  coarser  punctures.  Length  .28-.  84  ineh ;  7- 
8.5  mm. 

This  species  varies  greatly  as  may  be  seen  by  consulting  the  remarks 
of  Mulsant.  The  variation  extends  not  only  to  the  superficial  characters 
of  sculpture  but  the  usually  important  niesostemal  crest.  The  crest  is 
uHually  of  moderate  size  and  acute  at  tip,  but  the  size  gradually  dimin- 
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ishes  so  that  in  the  form  above  cited  as  regular Uy  the  crest  is  reduced  to  a 
mere  tuberosity.  The  specimens  from  Oregon  and  Vancouver  are  usually 
slightly  bronzed. 

Its  distribution  extends  from  England  eastward  through  Europe  to 
Siberia,  thence  to  Alaska  and  southward  to  California,  and  thence  east- 
ward to  Pennsylvania. 

The  species  referred  to  the  sub-genus  Paraeymus  are  all  small,  usually 
very  convex  and  semi-globose,  and  may  be  known  as  follows :  * 

Body  oblong,  depressed ;  mesostemum  simple dmimilU, 

.    Body  broadly  oval  very  convex. 
Mesostemum  simple. 

Oblong  oval,  elytra  nearly  smooth 6uturalu» 

Broadly  oval,  elytra  punctui-ed rufiventria, 

Mesostemum  protuberant. 
Prostemum  simple. 
Color  piceo-testaceous,  indistinctly  punctured. .  infuscatus. 

Black  with  aeneous  tinge,  punctured dige6tu%, 

Prostemum  carinate. 

Surface  smooth  sparsely  punctured 6uhcupreu8, 

Surface   finely  alutaceous,   indistinctly   punc- 
tured   despeetu8. 

H.  rufiventris,  n.  sp. 

Oval,  very  convex,  pioeous  black,  margins  piceous,  shining.  Head  and 
thorax  finely  and  sparsely  punctulate,  elytra  more  coarsely  punctured 
especially  at  the  sides  and  apex.  Body  beneath  and  legs  rufous.  Meso- 
stemum and  prostemum  simple.    Length  .09  inch  ;  2.25  mm. 

Resembles  H,  digeatus,  but  is  more  convex  and  much  less  distinctly 
punctured.  Its  simple  mesostemum  will  at  once  distinguish  it  from  all 
the  very  convex  species  in  the  sub-genus.  There  is  almost  no  aeneous 
lustre. 

One  specimen  from  Southern  Oregon. 

H.  infnsoatns,  Motsch.  (Brachypalpus),  Bull.  Mosc.  1859,  III,  p.  177. 

Similar  in  form  and  sculpture  to  the  preceding.  Color  piceo-testaceous 
margins  somewhat  paler,  head  black,  disc  of  thorax  irregularly  clouded 
with  piceous.  Body  beneath  piceous,  legs  rufo-piceous.  Mesostornum 
with  transverse  carina,  prostemum  simple.     Length  .09  inch  ;  2.25  mm. 

Occurs  from  California  to  the  Indian  Territory. 

H.  digestos,  Loc.  Proc.  Acad.  1855,  p.  373. 

Rather  less  convex  than  any  of  the  allied  species  and  more  coarsely 
punctured.  Surface  with  very  distinct  aeneous  tinge.  Mesostemum 
feebly  prominent,  prostemum  simple.  Body  beneath  black,  legs  piceous. 
Length  .09  inch  ;  2.25  mm. 

Middle  States  and  Canada. 

H.  subcnprexLS,  Say  {Hydrophilus),  Joum.  Acad.  V,  p.  189 ;  Lee.  Proc. 
Acad.  1855,  p.  873. 
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Surface  with  distinct  cupreous  tin^^e,  shining,  thorax  and  elytra  nearly 
equally  punctured.  Mesosternum  distinctly  protuberant,  prostemnm 
finely  caiinate.  Body  beneath  and  legs  dark  rufo-pioeous.  Length  .06- 
.08  inch ;  1.5-3  mm. 

Middle  States  and  Canada  to  California  and  Oregon. 

fl.  despectUB,  Lee.  New  Species,  p.  25. 

Closely  resembling  eubeupreus  but  smaller  and  transversely  more  con- 
vex.* Surface  distinctly  aeneous,  very  minutely  alutaceous  and  with 
minute  punctures  sparsely  placed.  Mesosternum  with  short  acute  pro- 
tuberance, prostemnm  finely  carinate.    Length  .06  inch ;  1.5  mm. 

Occurs  in  Pennsylvania  and  Illinois. 

H.  dissimilis,  n.  sp. 

Oblong,  sub-depressed,  dark  piceo-testaceous,  mai^ins  paler.  Head 
piceous  moderately  densely  punctulate.  Thorax  more  than  twice  as 
wide  at  base  as  long,  sides  feebly  arcuate  and  slightly  narrowed  to  apex, 
feebly  convex,  punctured  similarly  to  the  head  ;  color  piceous,  margins 
testaceous.  Elytra  oblong,  parallel,  feebly  convex,  with  faint  rows  of 
punctures  more  distinct  at  the  sides  and  apex,  between  which  are 
fewer  punctures,  coarser  than  those  of  the  thorax  but  less  densely  placed. 

Body  beneath  piceous,  femora  piceous,  tibia)  piceo-rufous.  Mesosternum 
and  prostemnm  simple.     Length  .10-.  12  inch;  2.5-3  mm. 

Two  specimens,  San  Francisco,  California. 

H.  sutaralis,  Lee.  {Limnebius),  Proc.  Acad.  1866,  p.  866. 

Oblong  oval,  piceous  black,  shining,  with  very  faint  bronze  tinge. 
Head  and  thorax  scarcely  punctulate  except  under  very  high  power,  sides 
of  thorax  testaceous  and  nearly  transparent.  Elytra  at  margins  dark 
piceo-testaceous,  surface  almost  entirely  impunotured.  Body  beneath 
black,  legs  rufous.  Mesosternum  simple,  prostemnm  in  front  of  cox» 
not  carinate.     Leng^  .06-.08  inch ;  1.5-2  mm. 

In  this  insect,  as  in  most  of  the  species  of  Hydrobius,  the  males  have  the 
sixth  segment  slightly  visible  at  tip.  In  one  specimen  which  I  have 
examined  there  is  an  undue  prominence  of  that  segment  possibly  owing 
to  iivjury,  but  in  no  specimen  can  there  be  seen  any  trace  of  a  seventh 
segment.  The  species  is  therefore  referred  to  Hydrobius  from  which  it 
does  not  differ. 

Middle  States  and  Canada. 

LiMNOCHARis.    Horn. 

L.  piceus,  Horn.  Trans.  Am.  Ent.  Soc.  IV,  1872,  p.  144. 

Oval,  more  attenuate  behind,  piceous,  sparsely  pubescent.  Thorax 
finely  and  sparsely  punctulate.  Elytra  finely  alutaceous.  Body  beneath 
black,  densely  punctulate,  sparsely  pubescent.  Legs  testaceous.  Length 
.06  inch  ;  1.5  mm. 

One  of  the  most  minute  species  in  our  fauna.  The  eight  segments  of 
the  abdomen  serve  at  once  to  distinguish  this  genus  from  any  one  previ- 
ously known. 

Occurs  near  Fort  Crook,  California.  • 
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The  following  genus  presents  so  many  characters  at  variance  with  our 
^aera  of  the  tribe  Hydrobiini  that  it  seems  necessary  to  place  it  by  itself 
s&s  a  distinct  sub-tribe.  From  all  Hydrophilidce  known  to  me  it  differs  in 
liaving  the  gense  at  the  sides  broadly  dilated  and  the  labrum  entirely  con- 
<:ealed  beneath  the  clyi>eus  in  front.  Excepting  these  two.  characters  it 
is  a  true  PhUhydrus,  with  the  last  joint  of  the  tarsi  more  elongated 
than  usual. 

Helopeltis,  n.  g. 

Mentum  transversely  quadrate,  slightly  concave  at  middle,  on  each  side 
sm  oblique  impression  continuing  on  the  sub-mentum  where  the  two  join. 

Maxillary  palpi  very  long  and  slender,  nearly  as  long  as  the  head  and 
tJiorax,  second  joint  one-fifth  longer  than  the  third,  third  and  fourth 
equal. 

Labial  palpi  short,  not  longer  than  half  the  terminal  point  of  the  max- 
illary palpi,  and  with  the  terminal  joint  shorter  than  the  preceding. 

Head  broad,  clypeus  broadly  rounded,  gense  broadly  dilated  at  the  sides 
and  half  dividing  the  eyes ;  labrum  concealed  beneath  clypeus.  Middle 
«nd  hind  tarsi  with  the  first  joint  small,  second  equal  to  the  two  follow- 
ing, which  are  very  short,  fifth  as  long  as  all  the  preceding  together. 

Anterior  tibise  with  outer  edge  not  spinulose . 

Thorax  and  elytra  broadly  margined,  margin  extending  beyond  the 
tip  of  the  abdomen. 

H,  larvalis,  n-  sp. 

Oblong,  depressed,  dark  piceo-testaceous,  opaque.  Head  opaque  obso- 
letely  rugulose,  in  front  piceo-testaceous,  occiput  piceous.  Thorax  nearly 
three  times  as  wide  at  base  as  long,  sides  moderately  arcuate  and  feebly 
narrowed  anteriorly,  apex  emarginate,  base  at  middle  broadly  but  feebly 
sinuous,  surface  opaque,  obsoletely  scabrous,  smoother  at  the  sides,  mar- 
gin slightly  explanate.  Scutellum  elongate  triangular.  Elytra  oblong, 
sides  feebly  arcuate,  margins  broadly  produced  and  somewhat  explanate, 
surface  ten  striate,  the  outer  two  indistinct,  strise  gradually  obsolete 
toward  apex,  punctulate,  intervals  fiat,  finely  alutaceous  and  obsoletely 
punctured,  color  piceo-testaceous,  paler  at  the  margins  and  irregularly 
marked  with  small  piceous  spots.  Body  beneath  piceous,  opaque.  Meso- 
stemum  and  prosternum  simple.  Femora  piceous,  opaque  and  pubes- 
cent, apex  smooth.    Tibiie  piceo-rufous.    Length  .23  inch  ;  5.5  mm. 

The  broadly  produced  margins  of  the  thorax  and  elytra  give  this  in- 
sect a  peculiar  appearance  recalling  that  of  Peltia  ferugineay  as  well  as 
of  the  larvas  of  some  of  our  Elmidae. 

Two  specimens  are  knqwn  to  me,  one  from  Louisiana  in  the  cabinet  of 
Dr.  Leconte,  and  one  from  Sonora  in  my  own.  A  closely  allied  if  not 
identical  species  occurs  in  Cuba. 

A.  P.  B. — VOL.  XIII.  R 
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THE    NON- PERIODIC    DISTRIBUTION    OF    HEAT    IN    THE 

ATMOSPHERE. 

By  Lortn  Blodokt. 
(Read  before  the  American  Philosophical  Society^  February  21,  1873.) 

The  time  has  at  length  arrived  when  we  can  with  some  probability  of 
success,  open  the  inquiry  as  to  the  causes  of  the  remarkable  facts  of  the 
Non-Periodic  distribution  of  heat  in  the  atmosphero  of  the  temperate 
climates  ;  the  necessary  basis  of  observed  facts  being  afforded  in  the 
extensive  series  of  means  of  temperature  published  in  various  works, 
chiefly  the  War  Department  volumes ;  and  in  the  recent  and  most  valu- 
able system  of  the  Signal  Service. 

These  extreme  non-periodic  changes  are  very  remarkable  on  both  sides, 
that  is,  those  of  excessive  heat  in  summer,  and  those  of  excessive  cold  in 
winter,  or  in  the  colder  months,  since  they  often  occur  in  other  than  the 
technical  winter  months.  So  great  are  the  consequences  in  simply  the 
sanitary  point  of  view,  that  the  National  Health  Association  recently 
formed,  has  made  them  the  si)eciflc  subject  of  inquiry  :  and  at  New  York 
the  highly  intelligent  direction  of  the  Health  Commissioners  has  been 
directed  toward  the  introduction  of  special  protective  measures  of  a  local 
character  to  avert  the  fearful  mortality  which  these  periods  of  excessive 
heat  cause  in  that  city. 

In  a  practical  point  of  view  the  most  urgent  desire  exists  to  ascertain 
whether  these  excesses,  especially  of  heat,  can  be  indicated  or  foreshadowed 
by  telegraphic  or  other  agency ;  whether  warning  can  be  given,  and  care 
for  the  preservation  of  life  enjoined.  In  the  extreme  'Northwest  the 
destiniction  of  life  from  violent  cold  is  as  great  as  that  in  New  York  from 
extra-tropical  heat ;  and  admirable  as  many  features  of  the  present  Sigpud 
Service  are,  it  does  not  at  present  give  us  any  efficient  action  on  the 
specific  point  of  preparing  us  for  either  of  these  extremes. 

In  a  philosephical  point  of  view  the  inquiry  is  broader  and  more  com- 
prehensive. It  is  a  great  enlargement  of  the  inquiry  in  regard  to  stormsi 
introducing  new  elements  and  more  important  calculations.  It  appears 
to  be  broader  in  its  scope  than  even  the  atmospheric  circulation  which 
is  now  so  well  established,  and  through  which  most  of  the  phenomena  of 
the  evaporation  and  precipitation  of  atmospheric  moisture  are  regularly 
ordered  and  instituted.  Storms  are  but  incidents  of  this  system  of  cir- 
culation, with  its  consequences  of  evaporation  in  the  tropics,  and  precipi- 
tation in  the  temperate  latitudes.  We  can  set  bounds  to  it,  and  fix  its 
constants  with  a  fair  degree  of  accuracy.  The  atmospheric  movements, 
whether  superficial,  or  in  the  superior  strata,  can  easily  be  reduced  to  a 
resultant,  and  their  significance  determined  almost  as  positively  at  the 
40th  parallel,  as  can  that  of  the  trade  winds  on  the  borders  of  the  tropics. 
The  constants  of  atmospheric  precipitation  are  also  of  comparatively 
easy  determination,  and  the  sea  of  water  falling  in  rain  and  snow  can  be 
measured  and  its  depth  deteimined  with  a  close  approximation  to  accu- 
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racj.  So  also  of  the  averaj^es  or  fixed  constants  of  heat ;  there  is  little 
difficulty  in  reducing  all  the  irregularities  disclosed  in  successive  months, 
seasons  or  years  to  determinate  values,  fixing  the  isothermal  illustration 
with  reasonable  precision. 

But  the  great  single  non-x)eriodic  variations  of  heat  are  more  difficult 
to  grapple  with  than  any  other  phenomena  of  their  class.    They  are  not 
traceable,  as  storms  are,  from  any  point  of  natural  initiation,  through  a 
moving  path  of  growth  to   maximum  proportions,  followed  by  regnal 
and  natural  exhaustion  until  the  equilibrium  is  restored.    An  excess  of 
moisture  arising  in  the  atmospheric  circulation  at  a  colder  latitude  must 
be  precipitated  from  the  air  which  can  no  longer  sustain  it ;  and  in  the 
course  of  this  natural  and  inevitable  condensation,  all  the  known  phe- 
nomena of  storms  are  developed.    But  there  are  changes  of  the  measure 
of  heat  which  occur  in  quite  as  large  a  measure  wholly  independently  of 
any  such  phenomena,  as  they  do  in  concurrence  with  them.     Indeed,  there 
are  at  times  extraordinary  depressions  of  temperature  departing  widely 
from  the  normal  measures  for  the  month  or  season  in  which  they  occur, 
which  appear  to  strike  down — not  to  be  transferred  along  the  surface  with 
any  atmospheric  movement — and  to  force  from  the  air  every  vestige  of 
cx>ntained  moisture;   as  if  some  external  compressing  force  had  been 
applied. 

As  I  have  proposed  only  to  open  the  subject  at.  the  present  time,  I  beg 
to  offer  a  few  propositions  for  consideration  rather  than  to  suggest  that 
they  are  even  preliminarily  proved.  It  is  a  very  laborious  work  to  inves- 
tigate the  subject  through  the  rigid  processes  of  induction  which  can  alone 
establish  positive  principles.  It  is  easier  to  indicate  some  negative  deter- 
minations ;  and  these  are  so  important,  and  so  much  at  variance  with  the 
analogies  of  change  in  the  atmospheric  problems  heretofore  investigated, 
as  to  induce  me  to  anticipate  more  conclusive  results  and  present  them  in 
this  paper.     The  following  are  the  propositions  ; 

1.  The  greater  non-periodic  changes  in  the  measure  of  heat  in  the  tem- 
perate olimates  of  the  North  American  Continent  are  not  connected  with 
or  dependant  upon  the  system  of  atmospheric  circulation  of  these  lati- 
tudes ;  nor  on  the  incidents  of  this  system,  in  the  evaporation  and  precipi- 
tation of  moisture,  nor  on  the  greater  phenomena  of  such  precipitation  in 
the  form  of  local  or  general  storms. 

2.  There  is  no  evidence  of  movement  in  these  greater  changes,  either 
with  or  against  the  course  of  movement  belonging  to  the  ponderable  ele- 
ments of  the  atmosphere. 

3.  The  periods  of  extreme  cold  do  not  come  from,  or  connect  with  like 
conditions  at  the  Noi*th  ;  they  are  not  transferred  from  the  North  South- 
ward ;  often  the  reverse  is  the  case,  and  unusual  mildness  prevails  in 
observed  portions  of  British  America,  at  the  time  that  almost  Arctic 
severity  prevails  in  much  lower  latitudes  and  in  various  parts  of  the 
Northern  and  Central  States. 

4.  The  periods  of  extreme  heat  do  not  come  from,  or  connect  with 

periods  of  extreme  heat  at  the  South.  / 


It  U  often  much  cooler  at  Charleston,  Key  West,  and  elsewhere  at  the 
South  tlian  it  is  at  Baltimore  or  New  York  in  these  cases  of  excessive  heat. 
And  a  whole  month,  as  well  as  a  shorter  period  may  exhibit  such  com- 
paratively cool  weather  at  the  points  from  which  it  might  be  inferred  that 
i)us  heat  would  be  transferred  to  us.  In  fact,  at  Charleston  and  Savan- 
nali,  the  intense  heat  of  the  last  summer  at  New  York  and  the  North  were 
unknown  ! — a  mean  of  85^  at  the  North  being  reduced  there  to  a  mean  of 
811'-' only. 

5.  These  more  striking  non-periodic  extremes,  both  of  heat  and  cold, 
api>ear  to  be  instituted,  at  the  districts  where  they  are  felt,  by  or  through 
some  superior  and  extraneous  agency,  the  elements  of  which  are  at 
present  extremely  difficult  of  determination. 

I  beg  for  the  present  merely  to  submit  these  propositions,  as  being  indi- 
cated only,  not  proved,  although  much  time  and  observation  have  been 
given  by  me  to  the  consideration  of  the  subject.  I  shall  beg  also  to  sub- 
mit at  an  early  day,  the  numerical  elements  of  the  investigation  as  so  far 
conducted. 


OSCILLATORY  FORCES  IN  THE  SOLAR  SYSTEM. 

Hy   Fliny  Eabia  Chase,  Professor  of  Physics  in  Havebford 

College. 

( lUad  before  the  American  Philosophical  Society,  February  1th,  1873.) 

A 11  material  motion  seems  to  be  determined  by  tendencies  to  equilibrium 
lM)twi*en  elastic,  or  centrifugal,  and  attractive,  or  centripetal  forces.  It 
itiuy,  therefore,  be  presumed  that  every  molecular  motion  can  be  so  con- 
iun:t(Ml  by  simple  equations,  with  solar  force,  as  to  furnish  an  almost 
eiiilli^HH  variety  of  methods  for  estimating  the  Sun*8  mass  and  distance. 

The  solar  radiating  forces  (luminiferous,  calonferous,  etc.),  are  sup- 
poMtd  to  move  with  uniform  velocities  in  straight  lines.  Gravitating 
motion  is  uniform  only  in  circular  orbits.  We  may,  therefore,  reasonably 
look  for  the  circular  ratio,  r^  among  the  conditions  of  planetary  equil- 
ibrium. The  influence  of  that  ratio  in  positing  alternate  planetary 
orbltM,  Ih  shown  in  the  following  table,  each  of  the  theoretical  terms  being 
ohUlnod  by  dividing  the  preceding  term  by  r. 

Cardinal  Positions  in  the  Solar  System. 

Theoretical.  Observed. 

Nciptums  moan 30 .04*  80.04 

Hiiturn,         **     0.56  9.54 

Mars,  miijor  axis 3.04  8.05 

Kurth,   perihelion .97  .98 

Morrury,       *•        31  .31 

^j."  ^  ^  n  

#  '  If  TT'  reproKoiitH  tlmtlino  of  revolution  iu  a  circular  orbit,  ^  -^-  V  82  r«pfe- 
NoittM  lh«  time  of  fall  fh>iiJ  the  circumference  to  the  centre. 


-mm.]  141  [Chase. 

The  intermediate  planets  are  arranged  at  distances  proportioned  to 
orbital  times  at  reciprocal  centres  of  oscillation  and  suspension.   Jupiter's 

-xnean  distance  is  nearly  ^^  X  Earth's  ;  that  of  Uranus,  (s^),    X    that 
^3f  Venae. 

Intermediate  Planetary  Positions. 

Theoretical.  Observed. 

Uranus 19.30*  19.19 

Jupiter , 5.20  5.20 

Venus .72  .72 

The  aphelion  distances  of  Neptune,  Uranus  and  Saturn,  are  at  one  ex- 

'^remity  and  centres  of  oscillation  of  a  simple  pendulum.     The  distance 

of  Uranus,  or  the  mean  length  of  the  pendulum,  represents  the  length  of 

9k  light   undulation  which    is    synchronous  with    a  planetary  osciila- 

"tion  at  the  Sun's  surface.    Jupiter's  perihelion  distance  is  one-sixth  of 

TNeptune*s.     The  significance  of  this  coincidence  is  the  more  interesting, 

in  view  of  Stockwell's  discovery  that  the  mean  perihelion  longitudes  of 

Jupiter  and  Uranus  dififer  by  exactly  180O,  and,  therefore,  Jupiter's  peri- 

lielion  is  properly  comparable  with  the  aphelion  of  Uranus. 

The  following  table  shows  the  accordance  of  these  relations. 

Nodal  Points  of  Planetary  Oscillation. 

Theoretical-  Observed. 

Neptune,  mean  aphelion 80.3d  30.30 

Uranus,         "            "       20.26  20.05 

Saturn,         "            **       10.13  9.94 

Light,  Undulation 20.26  20.20 

Jupiter,  mean  perihelion 4.96  4.98 

The  principal  planetary  masses  are  so  placed  as  to  exhibit  simple  rela- 
tions between  their  orbital  moments  of  inertia.  The  mean  moments 
of  Jupiter  and  Saturn  are  nearly  equal ;  Neptune's  is  about  r  times  as 
great  as  that  of  Uranus ;  the  sum  of  the  moments  of  Venus  and  Mars 
is  about  two-thirds  as  great  as  that  of  Earth  and  Mercury ;  the  centre  of 
inertia  of  the  planetary  system  is  within  the  orbit  of  Saturn. 

Planetary  Inertia. 

Jupit«r,  mean  moment 258,200 

Saturn,         **  •*     259,627 

Uranus,       *«  **     Xn 482,378 

Neptune,     **  "     480,439 

i  (Earth  -f  Mercury) 21.5 

Venus  -t  Mars 20.8 

Mean  centre  of  inertia 9.35 

Mean  distance  of  Satuni 9.54 

*  .9U  z  20. 20.    See  next  table. 
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estimalTion  of  solar  mass  and  distance,  from  the 
equilibrium  of  elastic  and  gravitating  forces. 

By  Flint  Eakle  Chase. 

{R^ad  before  the  Atnerican  Philosophical  Society,  Fsb,  Ithj  1878.) 

The  lightest  and  most  elastic  gas  must  be  kept  in  mean  position^  under 
conditions  of  equilibrium  between  the  forces  of  gaseous  expansion  und 
of  virtual  fall  towards  the  centres  of  the  Sun  and  the  Earth.  In  caaes  of 
explosive  disturbance,  the  character  and  range  of  the  resulting  oscillations 
must  depend  on  those  conditions  of  equilibrium. 

In  order  to  ascertain  the  approximate  ratio  of  terrestrial  to  solar 
gravity,  let  us  suppose  the  mass  of  the  Earth  concentrated  in  a  single 
point,  c,  at  its  centre  of  gravity. 

Let  X  =  distance  from  e  at  which  the  satellite  and  planetary  velocities 
would  be  equal. 

!^  —  2x\  d  :=-2  ^;  r  ^  Earth's  radius. 

ffi  />  U^  =  force  of  gravity  at  ^,  r,  and  a*,  respectively. 

r  —  orbital  velocity  of  earth,  or  satellite  velocity  at  x, 

T  =  distance  of  Sun  from  Earth. 

//  --  mass  (Sun  -h  Earth). 

T     —  time  of  actual  fall  through  a  diameter  rf,  or  time  of  orbital  rev- 
olution at  the  mean  distance  x, 

T^  —  time  of  acinai  fall  through  a  diameter  *h  or  time  of  virtual  fall 
through  a  distance  —  J  at  ^. 

7j "  --  time  of  virtual  fall  through  a  distance  —  <y,  at  r. 
Then  by  the  laws  of  gravitation,  wo  have  the  propoi-tion 
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The  8ix  most  recent  experimenters  upon  the  explosive  force  of  hydro- 
gen, have  obtained  results  with  a  limiting  variation  of  about  3J  per  cent, 
from  tlie  mean.  Four  of  the  experimenters  agree  within  an  extreme  differ- 
ence of  less  than  two-fifths  of  one  per  cent.,  the  moan  of  their  results 
differing  from  the  general  mean  by  less  than  one-fifth  of  one  per  cent. 
This  agreement  is  much  closer  than  any  hitherto  obtained  by  astronomical 
observations. 

According  to  the  experiments  referred  to,  the  explosive  force  of  HjO 
may  be  represented  by  a  virtual  fall  through  a  mean  <?  of  1017.01  miles, 


in 


a  r,      ='\^^    -    578.5  seconds.     The  best  approximate  values  of  d 


are  those  of 
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Dnlong D 1015.97  miles. 

Hess H 1017.40  " 

Crawford C 1052.78  ** 

Grassi G 1018.72  ** 

Pavre  and  Silberraann. . .    F 1013.60  ** 

Adams A ^88.63  *« 

Mean  of  D,  H,  G,  F 1015.18  " 

General  Mean 1017.01  " 

r 
If  we  assume  the  correctness  of  the  general  mean,  d  =  d  X  |/~a"    - 

1 129.61 ;  T^  =  rf  X      V  ^  =  578.5  X^J^JJ  =  82.45  seconds  ;  a;—  d 


d       '^ 
282.4 ;  T^  =r    -^. 


g  '"  7925.64 

^  «  ^ 


J  d 

=  96.515  seconds ;  v  =   2raJ-^^T"   = 


18.  3844  miles  ;  ,^  —  «  X  1  year  (in  seconds)  -r-  2  ;:  —  92,338,000  miles ; 
fJL  — -  ij  -V-  J?  —  326,980. 

T^liis  approximation  is  subject  to  correction  for  possible  imperfect  elas- 
ticity of  hydrogen,  o^theroal  resistance,  and  orbital  eccentricity.  From 
^^rious  considerations  I  am  inclined  to  believe  that  the  aggregate  cor- 
'■©^otions  for  the  value  of  r^,  cannot  exceed  to  one  and  a-half  per  cent,  of 
^^  above  amount. 


NOTE  ON  PLANETO-TAXIS. 

By  Pliny  Earle  Chase. 
{Read  before  the  American  Philosophical  Society y  March  7M,  1873.) 

I  am  not  aware  that  any  reason  has  ever  been  assigned  for  the  planetary 
larmony  which  is  formulated  in  **Bode'8  Law,"  or  that  any  attempt  has 
been  made  to  show  that  the  failure  of  the  analogy,  in  the  case  of  Nep- 
tune, is  really  only  one  of  those  apparent  exceptions  which  serve  to 
establish  general  rules  on  a  firmer  basis. 

The  many  evidences  which  I  have  already  adduced,  of  simple  relation- 
ships between  planetary  positions  and  centres  of  oscillation,  seem  to 
fUmish  the  needed  data  for  verifying  the  law,  as  a  simple  and  natural 
resultant  of  equilibrating  forces,  and  not  a  mere  accidental  coincidence. 
If  a  nebulous  mass  were  set  in  rotation,  each  of  its  equatorial  radii  might 
be  regarded  as  a  simple  pendulum,  with  a  tendency  to  vibrate  in  the  same 
time  as  its  centre  of  oscillation,  which  tendency  might  be  expected  to 
produce  an  aggregation  at  that  centre. 

If  we  start  from  the  circularly  divided  radius  next  within  the  orbit  of 

Mercury,  (^^  r  —  .0982],  and  add  multiples  of  the  next  following  radius 
(^j  r  —  .3085J,  we  may  form  the  first  series  (A)  in  the  following  table. 
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each  term  of  which  is  within  tlie  limits  of  secular  variation.  The  second 
and  third  series  (B,  C,)  represent  the  mean  perihelion  and  aphelion 
planetaiy  distances.  Tlie  fourth  series  (D)  gives  the  mean  distances; 
and  the  fifth  (£)  is  derived  from  the  first '  hy  simple  systematic  modifi- 
cations. 

TnEOBETICAL   AND   OBSERVED   PlAXETABT    POSITIONS. 

ABODE 
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.098 

>i  .407  .319  .455  .387  .386 

9  .715  .698  .749  .723  .715 

©  1.024  .966  1.034  1.000  .998 

(^  1.641  1.403  1.642  1.524  1.520 

*  2.875  2.201  3.420  2.810 

%  5.342  4.978  5.427  5.203  5.209 

\l  10.278  9.078  10.000  9.539  9.525 

S  20.150  18.322  20.043  19.183  19.153 

^  30.022  29.735  30.339  30.037  30.021 


I  have  already  spoken  of  corrections  that  seemed  to  be  requisite  in 
many  of  my  analogies,  on  account  of  planetary  eccentricities.  If  the  A 
series  be  divided  by  a  mean  proportional  between  the  average  (major  -^ 
mean)  radii  vectores  of  Earth  and  Jupiter,  the  results  will  differ  less  from 
the  actual  planetary  positions  than  those  given  by  Bode's  Law.  The 
remarkably  close  approximations  of  the  E  series  were  obtained  by  using 

E°,  E*   E*   e'  as  divisors,  (E  —  1.079065  —  average  '11?J2.^  radius 


vec- 

mean 


tor  of  Mars.*) 

The  planetary  deviations  are  grouped  in  pairs,  and  also  in  exterior  and 
interior  systems,  Neptune  and  Venus  are  not  materially  shifted  ;  Mer- 
cury and  Uranus  are  divided  by  E^  ;  Earth  and  Jupiter  by  E^  ;  Mars  and 
Saturn  by  E^  The  ratios  of  the  divisors  to  radius  vector,  time,  and 
velocity,  may  have  important  bearings. 

•The  Talucs  of  the  mean  planetary  eccentricities  were  taken  from  Stock  well's  recent  pap<?r 


Secular  Variations  of  the  Elements  of  the  Orbits  of  the  Eight  Principal  rianetn. 
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The  theoretical  distance  of  Neptune  (in  column  A)  appears  to  be  an 
6Xact  mean  proportional  between  Mercury^s  theoretical  distance  and  the 
modulus  of  light.  That  modulus,  according  to  this  determination,  is 
47fi,ld8  X  Sun's  radius ;  according  to  Struve's  value  of  the  constant  of 
aberration,  it  is  (475,909.23  rh  258.45)  X  solar  radius. 

The  theoretical  series  is  symmetrical,  in  having  tlirce  terms  in  arith- 
metical progression  at  either  extremity.    This  analogy  is  more  nearly  car- 
ried out  in  the  actual  positions  of  the  thi'ee  exteiior  planets,  which  have 
been  regarded  as  exceptional,  than  in  those  of  the  three  interior  planets, 
^rliich  have  been  considered  normal. 

The  theoretical  positions  of  Mercury  and  Venus,  are  at  centres  of 

oirect  and  reverse  oscillation  between  Earth  and  —  :  those  of  Uranus 

32  ' 

Aud  Saturn,  at  similar  centres  between  Sun  and  Neptune. 

Tlie  successive  doubling  of  the  differences,  places  each  of  the  theoreti- 
cal intermediate  planets  at  a  centre  of  oscillation  between  the  next  in- 
ferior and  the  next  superior  planet. 

T'lie  deviations  from  theoretical  positions,  in  consequence  of  mutual 
plaixetary  disturbances,  distribute  the  planets  in  various  symmetrical 


le  exponents  of  the  divisor,  E,  are  arranged  symmetrically  in  x)airs. 
(J,    O  ;  i,  1  ;  i,  1  ;  §,  0.) 

le  four  central  planets  are  grouped,  by  their  divisors,  in  alternate 
;  Earth,  Jupiter ;  Mars,  Saturn. 

le  four  terminal  planets  are  similarly  grouped ;   Neptune,  Venus ; 
*^^^"^xiu8,  Mercury. 

l^f  the  division  by  r  be  thrice  repeated,  below  the  theoretical  position 
^^  ll^ercury,  we  obtain,  very  nearly,  (^-1)  X  solar  radius,  or  the  diameter 
^^   t;lie  circle  described  by  the  centre  of  gravity  of  Sun  and  Jupiter. 


Dotation  of  the  sun  and  the  intra-asteroidal 

PLANETS. 

By  Pliny  Earle  Chase. 

(/2«ad  before  tlie  American  Philosophical  Society ^  March  7th,  1873.) 

I^e  well  known  tendency  to  synchronism  in  concun-ent  vibrations,  has 

^'^Ocmraged  me  to  look  for  some  significant  harmony  between  the  lengths 

^^   ^olar  and  planetary  days  and  times  of  fall  to  the  centre  of  the  system. 

t*he  middle  term  in  my  series  of  alternate  planetary  distances,  dift'ers 

"^'^^ii  the  others  in  having  a  multiple  significance,  representing,  as  it  does, 

*  ^^EXean  position  in  the  asteroidal  l>elt  and  the  orbital  major  axis  of  Mars. 

.      Vftas  also  simple  relationships  to  the  distances  and  rotation-times  of  the 

^"•i^^-asteroidal   planets,  which  serve  to  comiect  the  diurnal  with  the 

***^^ual  motions,  and  both  with  the  equilibrating  forces  of  the  Sun. 

ince  the  velocities  of  falling  and  oscillating  bodies  are  proportioned 

A.   p.   8. — VOL.    XIII.   8 
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to  the  times  of  actual  or  virtual  fall,  rotary  and  orbital  velocities  can  be 

compared  by  a  simple  and  natural  hypothesis.     Let 

f,   —  modulus  of  rotation,  or  distance  from  Sun  through  which  a  planet 

would  fall  in  7-^.    />  ?  a  VTiy^  f^ 
r'  —  time  of  faU  which  will  satisfy  the  proportion. 

/  I  r'*  :  :  V  :  © 
J'  ..  length  of  day. 

V  —  orbital  velocity. 

2  r  r 
,j   ..  e<iuatorial  velocity  of  rotation  -»    -7— 


r 


Substituting  for  v  its  value,  in  the  above  proportion,,  and  reducing,  we 
obtain  the  equation  ^  -,.  , 

The  Earth  being  the  controlling  planet  of  the  intra-asteroidal  system,  it 

is  not  sui*i)risiug  that  its  radius  vector  and  the  factor  of  equilibrium,  /_> 

—  1  — * 

t>oth  enter  into  the  values  of />.     2    v*  —  — ,  and  ^    X   Earth's   mean 

'  -  32'  32 

radius  vector  —  major  axis  of  Mars,  which  in  its  turn  —  mean  radius 

vector  -   modulus  of  i*otation  of  Mercui-y ;  Earth's  ^>  —  its  periheliou 

distance  :  tlie  moduli  of  rotation  for  Venus  and  Mars  are,  respectively,. 

/\  and  _.'  X    Earth's  modulus;  Sun*s  modulus  i^  mean  distance  of 

Uranus  —  distance  of  Neptune's  radial  centre  of  oscillation.     Tlie  ac-^ 

uordance  of  these  theoretical  values  with  the  actual  values,  is  sliown  in, 

tlie  following  table  : 

Moduli  and  Times  of  Rotation. 

p  Theoretical,  r'*.  Observed  i**. 

Mercury 2.C53  24.32l  24.091 

Venus 1.093  23.;M2  23.357 

Earth 9S3  23.072  23.934 

Mai-s 1.213  24.537  24.622 

Sun 19.183  003.138  004.007 

The  solar  modulus  serves  to  connect  the  synchronism  of  light-oscilla- 
tion at  Neptune  and  planetary  oscillation  at  Sun  with  the  light-vel^ity 
which  would  be  communicated  by  the  action  of  solai*-sui)erficial  gravity 
in  a  half-rotation. 

The  mo<luluK  of  rotation  for  Mercury  (2.053  ;  cfr.  Juno,  2.071 ;  V  Jupi 
ter,  2.601 ;  !|  Earth,  2.007),  may, .  i)erhaps,  indicate  a  fall  from  the  middle 
of  the  asteroidal  belt,  since  the  time  when  Mai's  and  Venus  were  thrown 
off  from  the  nebulous  earth.    Or,  inasmuch  as  ^  ^  is  the  aphelioh  distance 

*  ^*^  furf  tfuiug  note  on  the  '  *  Estimation  of  Solar  Mass  and  Distance.  * ' 
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of  a  planet  with  a  major  axis  equivalent  to  Mercury^s  modulus,  and 
eccentricity  equivalent  to  the  mean  of  the  eccentricities  of  the  other  in- 
terior planets,  Mercury  and  Mars  may  have  condensed  simultaneously 
from  an  intra-asteroidal  ring,  of  a  thickness  corresponding  to  the  differ- 
ence between  their  rotation-moduli.  A*  would  then  indicate  the  primary 
nucleus  of  the  first  intra-asteroidal  nebulous  ring,  or  the  mean  distance 
of  Mars ;  /_^y  the  perihelion  of  Mars ;  ^^  A^^  /i®,  the  moduli  of  rotation 
of  Mars,  Venus,  and  Earth. 


\ 


PLANETARY  RELATIONS  TO  THE  SUN-SPOT  PERIOD. 

By  Pliny  Earle  Chase.' 
(Read  before  the  American  Philosophical  Society,  March  1th,  1873.) 

Stockweirs  discussion  of  Secular  Variations  has  furnished  an  unex> 
pected  confiimation  of  my  suggested  accordance  between  Jupiter's  mean 
perihelion  distance,  the  planetary  centre  of  gyration,  and  the  radius 
vector  of  the  disturbing  force  which  occasions  the  mean  sun-spot  cycle  of 
11.07  ih  years. 

In  my  previous  paper  {ante,  xii,  410)  I  made  the  comparisons  with  the 
present  eccentricity  of  Jupiter.  If  we  take  the  inean  eccentricity  (.04310;. 
Jupiter's  mean  perihelion  is  in  the  precise  orbit  of  the  disturbing  force, 
provided  the  disturbance-period  is  11.11  years.    The  factor  of  Jupiter's 

variation  from  Bode*s  Law  [(1.079)i]  is  also  the  factor  of  the  perturba- 
tion variation  from  the  ceutre  of  planetary  gyration  (5.101  -:-  1. 02^57  - 
4  973). 

Kirkwood  lias  shown  the  approximate  commensurability  of  the  Wolliuu 
cycle  with  46  years  of  Mercury,  18  years  of  Venus,  11  of  Earth,  6  of 
Mars,  and  1  of  Jupiter.  I  have  introduced  these  five  periotls  in  the  fol- 
lowing table,  together  with  (0)  J  of  Saturn,  (7)  f^  of  Uranus ;  (8)  ^  of 
Neptune  ;  (9)  j  year  of  the  mean  centre  of  inertia  of  Jupiter's  aphelion 
•and  Saturn's  peiihelion  ;  (10)  ij  do.  Jupiter's  ])erihelion  and  the  aphelion 
of  Uranus;  (11)  S  do.  Saturn's  aphelion  and  Umnus'  i)erihelion  ;  (12) 
I  do.  Saturn's  perihelion  and  Neptune's  ax)hclion  ;  (13)  ^K  do.  Umnus' 
aphelion  and  Neptune's  i)erilielion. 

Approximations  to  the  Wolfiax  Cycle. 

1.  4i\  years  of  Mercury 4046.63 

2.  IS  **    Venus 4044.60 

3.  n  **    Earth 4017.86 

4.  6  **    Mars 4121.86 

5.  I  **    Jupiter 4332.58 

6.  J*  **    Saturn 4034.71 

7.  ji  **    Uranus 4091.78 

§.     rV  **    Neptune 4008.45 

*E*rth*8  radias  vector,  dirided  by  ^  —  Mercury >  modulus  of  rotatioo. 
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9.  i  inertia  period  of  Jupiter  and  Saturn 4038.49 

10.  i        '*  "  "       Uranus 4000.86 

11.  ^        "  **        Saturn  and        "     4046.08 

12.  i        **  "  **       Neptune 4071.89 

13.  T»j        "  "        Uranus  and      **       4027.52 

14.  Kirkwood's  period 4043.43 

15.  Mean 4070.48 

If  we  substitute  |J  of  Jupiter's  year  (4043.74)  for  the  fifth  number  in 
the  above  table,  the  mean  will  become  4040.85,  the  time  of  planetary 
revolution  at  Jupiter^s  mean  perihelion  being  4057.65  days.  The  frac- 
tional coefficients  of  the  exterior  planetary  years  will  also  be  nearly  com- 
mensurable, 2X1*  being  nearly  equivalent  to  5  X  2>  14  X  t*5>  and 
28  X  Vs. 

The  relations  of  Uranus  to  the  centi-c  of  oscillation  of  Neptune's  radius 
vector  and  to  the  synchronous  vibrations  of  light  and  gravity,  lend  in- 
terest to  the  following  table.  The  elements  introduced  are  'the  mean 
aphelia  of  the  three  outer  planets,  the  mean  perihelion  of  Jupiter,  and 
the  mean  distances  of  the  inner  planets. 

Approximate  Commensuuability  of  Planetaky  Distances. 

§  Neptune's  mean  aphelion 20.226 

Uranus'            "            "        20.043 

2  X  Saturn's  **            "        20. 

4  X  Jupiter's  mean  perihelion 19.913 

13  X  Mars 19.808 

20  >  Earth 20, 

28  >  Venus 20.253 

52  X  Mercury 20.129 

Average 20.046 

The  almost  precise  accordance  of  the  general  mean  with  the  aphelion 
of  Uranus,  the  diminution  of  values  towards  the  centime,  and  the  group- 
ing by  pairs,  are  all  indicative  of  harmonic  laws  which  may  serve 
not  only  to  explain  the  sun-spot  cycles,  but  also  many  of  the  other  phe- 
nomena of  our  system. 


RELATIVE  VELOCITIES  OF  LIGHT  AND  GRAVITY, 

By  Pliny  Earle  Chase. 
{Read  before  the  Ajnerican  Philonophkal  »^ciety,  March  Kh,  1878.) 

The  only  api>roximate  estimate  of  the  velocity  of  gravity  that  has  ever 
been  made,  appears  to  be  that  of  La  Place,  who  showed  that  it  must  be 
at  least  six  million  times  as  great  as  that  of  light.  The  mutual  action 
and  reaction  of  centrifugal  and  centripetal  forces  may,  i)erh«'ip8,  furnish 
means  for  its  ultimate  satisfactoi-y  determination,  to  which  end  the  fol- 
lowing considerations  may  be  regarded  as  pi-eliniinary. 
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I  have  already  shown  {(niUy  xii,  406)  that  the  radiating  force  at  the 
Sun*8  surface,  is  directly  comparable  with  the  gravitating  force  at  the 
surfaces  of  the  Earth  and  Jupiter.  This  fact  has  suggested  a  reference 
of  balancing  forces  to  the  distance  (/J)  from  the  Sun*s  centre  at  which 
the  luminous  and  gravitating  velocities  would  be  equal,  similar  to  my  pre- 
vious reference  of  the  gravitating  forces  of  different  masses,  to  the 
distance  from  a  planetary  centre  at  which  satellite  and  orbital  velocities 
would  be  equal. 

If  we  take  Norton's  values  of  the  astronomical  elements,  and  suppose 
the  Sun*s  mass  concentrated  in  a  single  point, 

425,061.5 
^  -  (18M54  -^  265.52)^     -  '^^^  °'^^«- 

The  circumference  in  which  gravity  would  give  a  uniform  velocity 

equivalent  to  that  of  light,  is,  therefoi*e,  5.5946  miles,  and  each  circular 

5  5946  1 

oscillation  would  be  performed  in  -  '    ^   -  «-  ^— —  second.     The  time  of 

^  183,454       32791 

solar  rotation,  (2,174,425  seconds)  is  equivalent  to  (2,174,425  X  32701  — ) 
71,301,570,175  primary  gravity-oscilliations  (^j). 

The  number  of  centres  of  luminous  undulations  in  any  sphere  is  pro- 
portioned to  r^r ;  if  we  divide  Tr'rJ  by  iS  we  obtain  .0000245  in.,  which 
corresponds  very  closely  with  the  wave  length  of  the  extreme  red  ray 
(.0000266). 

Again,  if  we  divide  the  time  of  solar  rotation  by  ;:  X  the  square  of  the 
time  of  a  primary  gravity -oscillation,  we  obtain 

(2,174,425  -^  (-3o;7^2  -)  744  X  10», 

which  corre8i>onds  nearly  with  the  number  of  oscillations  of  the  ex- 
treme violet  ray  in  one  second  (727  X  lO^''). 


THE  GAMUTS  OF  SOUND  AND  LIGHT. 

By  Pliny  Earle  Chase. 

{Read  before  the  A/nerican  Philosophical  Society^  March  21,  1873.) 

The  evidences  of  planetary  annuli  of  balancing  forces  may  be  still  fur- 
ther supplemented  by  a  comparison  of  the  visible  with  the  audible  waves. 

Various  correspondences  have  been  pointed  out  between  the  scale  of 
color  and  musical  scales,  but  Ponton  has  shown  (Quarterly  Journal  of 
Science,  No.  XXXVII,  pp.  91-103)  that  the  agreement  is  not  so  close  as 
has  been  sometimes  supposed.  There  are,  however,  some  interesting 
relations  which  seem  to  show  an  underlying  haimonic  law,  which  is  par- 
tially obscured  by  want  of  homogeneity,  either  in  the  solar  atmosphere, 
or  in  the  aithercal  medium,  or  in  both. 


0:iaae.)  150  [Mareba, 

Pliy^iical  charts  of  the  thermal  equator  give  a  mean  temperature  of 
about  S2P  F.     Taking  Ganot's  (Dulong^s)  formula, 

V  ^-  1093(1  -t  .003665  r)i 

and  substituting  the  value  t  -  J  (82^  —  32^)  —  27  Jo,  the  mean  equa- 
torial velocity  of  sound  should  be  1147.3  ft.  per  second.     The  wave-length 

of  the  lowest  do    (  ^L^  )  is,  therefore,  1147.3  X  12  ^  16  —  860.5  inches. 

The  following  table  gives  the  number  of  vibrations  and  the  wave 
lengths  of  the  fundamental  note,  for  each  of  the  first  twenty -six  octaves. 

I.     Table  of  Musical  Octaves. 

Note,  Vibrational  i)er  Seooiwl.  Wave  Longi^tbs. 

C  a 16  860.5 

C  , 32  430.25 

C  ,  64  215.125 

C   128  107.5625 

C,  256      53.78125 

C3  •'>12  26.890625 

C,     1024  13.4453125 

C,  2048  6.72265625 

(\  4096  3.36132812 

i\     S192  1.68066406 

V 16;»4       .84033203 

(\  : 3276^        .42016601 

(\o  <'»^>'">'^^  .21008300 

C„  131072  .10504150 

r„  262144  .05252075 

r„  524288  .02626037 

i„  liM.S'»76  .0131:3018 

(„  ^OliTTri  .00656509 

(,^  4ll»4;W  .00:328254 

O,:  8:3S8rH^S  .0'I164127 

(\1^  16777216  .00082063 

Cj,  :Uv'V44432  .00<m031 

r^  67U>8^U  .00020515 

(\,  i:U217728  .000102.57 

irt  2t^S4:r>456  .0<XX\5128 

r„  5:^<$S70912  .0000^564 

Tho  w;*>*<»  U*ngth  of  i\,  i>>nv^iH>mis  very  oK>«*ly  with  that  of  the 
Fiwunhofor  O  Uih>  ^^^^^^^'^^^^  J**^!  tJio  iX>nvs|>oiHiing  octave  is  therefore 
dinvtly  ot>mj>*r»blo  with  tho  prismatio  sj^einnim.  Table  II.  contains  a 
ovMuivinitiN'V  exhibit  of  the  w^vo-lcn>:ths.  in  hundred-millonths  of  an 
inch,  o  »hc  twt^nty -sixth  musical  tvtavo,  with  thosie  of  the  Fraanhofer 
liuoi*  ao^H>nUi\^  to  .Vnu^thim^s  nH»*sufx*mont>*  and  the  ac<x>mpaiiTing  dia- 
gram grApUiiNsUly  illustrate*  tlic  c^^miviri-i*^^.^. 
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11.  Ai'itli. 


2234 
"    Goo.  2180 

£y  a  eiiigiiUr  fortuitous  coincidence,  tbe  tame  namei 
|"S*'VB  been  f-iven  to  thu  principal  nodes  in  the  liiminoii.' 
^"t^ure,  and  to  the  corresponding  notes  of  the  Diu.tojii< 

Although  the  clilTereDcea  between  the  analogous  I 
«ve-lengthB  are  too  great  to  be  atrictlj' harmonized  wi 
*.  J  known  musical  scale  there  can  lie  no  hesitation  in  ai 
*  *agle  iiiHtancc,  as  to  the  proper  notes  for  comparisn 

lie  tendency  to  minor  intervals  in  the  speotmm,  the  cloven 

^■^jTeement  at  F,  which  has  been  called  "the  key-uote  of  nal 

V««  equality  of  the  means,  may,  possibly,  have  something  mc 

I  ^^~k«rely  curious  significance.     Analogies  of  this  description,  based  on  the 

*^'kies  which  are  most  prominent,  nre  much  more  aatiafactoiy  than  those 

dween  the  more  minute  and  more  ntimerouH  microscopic  lines. 

All  ransical  scales  being  more  or  less  artificial,  one  might,  perhaps,  be 

W  Constructed,  which  should  agree  more  closely  with  the  luminous  gamut 

I  ^Iwn  any  hitherto  proposed.    Table  II[.  exhibits  some  interesting  features 

*ff  twciprocal  resemblances  to  Poole's   "Double  Diatonic  Scale."     The 

'*3ft  band  column  gives  the  number  of  vibrations  of  the  successive  musical 

KXotcs;  tbe  middle  column,  the  wave-lengths  of  the  Frauuliofer  lines; 

tlie  right  hand  column,  a  set  of  wave-lengths  in  which  the  intervals  are 

t-lie  same  as  Poole's  but  differently  arranged  and  not  fitted  for  harmony. 

)  DODBLE  DiATOXIC  SCALKS, 


Poglo-«  Nuloi, 

Fr.  Llae«. 

FftlM.  8«l 

3006 

2B9T 

aooo 

2709 

2707 

3700 

2.)80 

2.WS 

3571 

2323 

2.102 

33U 

30*14 

20T(J 

2057 

IftSS 

191.> 

11128 

1741 

IftilT 

1714 

1548 

1550 

1543 

In  six  out  of  eight  notes,  the  agreement  with  Poole's  Scale  ia  remark- 
ably close.    The  iliflerences  from  the  False  Scale  are  all  slight,  in  no  caas 
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• 
exceeding  one  per  cent.,  but  this  merely  shows  that  the  sueeensive  lines, 
are  an*anged  nearly  at  such  intervals  as  nuiy  be  used  in  harmony.     Table 
IV.  shows  more    satisfactory  agreements    between  remoter  notes   in 
Table  II. 

IV.     Accordant  Intekvals  in  Light  and  Sound. 


Light. 

Sound. 

BF 

1.413 

1.422 

BG  ^  FG  —  CE  and  2  Semitones 

BG 

1.595 

1.(500 

i  —  Minor  Sixth.* 

CE 

1 .245 

1.250 

5  —  Major  Third. 

CA 

1.6C9 

1.667 

1  «  Sixth.f 

DE 

1.118 

1.111 

Y  —  Minor  Tone. 

£A 

1.341 

1.333 

CA  ^  CE  —  Fourth. 

FG 

1.129 

1.125 

1  —  Major  Tone, 

Ponton's  explanation  of  such  harmonies  as  these,  ^'that  the  ratios  are 
those  of  the  respective  amounts  of  ms  inertm  possessed  by  the  vibrating 
atoms  which  originate  the  lines, ''^  seems  quite  satisfactory;  but  I  can 
hardly  agree  with  him  in  believing  that  *Hheir  arithmetical  coincidence 
with  certain  musical  intervals  is  merely  accidental,  and  such  as  might  be 
expected,  according  to  the  law  of  probabilities,  when  so  large  a  number 
of  lines  are  concerned."  His  conclusion,  however,  was  based  upon 
observations  of  the  more  minute  lines,  to  which  I  have  already  referred, 
as  less  satisfactory.  I  know  of  no  law  of  probability  which  would  ex- 
plain such  close  approximations  as  are  shown  in  Tables  II.,  III.  and  IV., 
without  supposing  some  kind  of  haimonical  dependence  upon  one  funda- 
mental vibi*ation. 

The  existence  of  analogous  haniionies  in  atomicities,  chemical  compo- 
sition, phyllotaxis,  and  planetary  relations,  suggests  the  hypothesis  that 
the  vh  itiertiiB  itself  may  be  determined  by  harmonic  vibrations.  The 
two  forces  which  are  commonly  exclusively  considered  in  explaining 
orbital  revolution,  are  centripetal  gravitation,  and  tangential  inertia. 
There  must,  also,  be  a  foi*ce  of  centrifugal  emanation  which  enables  the 
Sun  to  radiate  his  continual  supply  of  light  and  heat,  and  I  believe  that 
a  proper  application  of  mathematical  analysis  in  the  investigation  of  such 
a  force,  would  open  a  wide  field  for  interesting  and  valuable  research. 

If  the  ultimate  pailicles  of  bodies  are  mathematical  points,  the  poten- 
tial energies  of  cosmical  j^lobes  are  proportional  to  the  products  of  their 
masses  by  tlieir  radii.  The  density  of  particles  in  elastic  fluids  varying 
as  the  squares  of  the  times  of  molecular  diffusion,  let  us  suppose  that 
the  time  of  diffusion  is  determined  by  the  ratio  of  orbital  time,  to  time 

of  fall  to  an  attracting  centre  {\  32).  Then,  if  I  represent  the  length  of 
clastic  undulation,  we  may  have  some  reason  to  look  for  the  following 
proportionality  : 

mr  oc  ^  oc  vd  a  r^-  a  32  v. 

*  Or.  Fourth  ami  Mluor  Thinl.  f  Or.  Fourth  and  Major  Third. 

t  L»)C.  cit.   p.  100. 
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Liet  us  assame  the  correctness  of  the  following  values  : 

Constant  of  aberration  ^Struve) 407.827 

Theoretical  velocity  of  sound  (Enc.  Metrop.) 010.322 

Mass,  Earth  h-  Sun  (Newton) 4.432  /  ^^^^^^  \  ^ 

^         10  0  0        ' 

Ea.rt h's  radius  (Norton) 8002. 8 

T*lie  foregoing  proportionality  will  then  yield  the  following  results  : 
Velocity  (Light  -f-  Sound)  —  i>j  C^  ^  C_ ,  —  82*  — 

wr  -h  33  —     : 1,048,570 

Velocity  of  Light  (1,048,570  X  010.322  ^  5280) 181,070 

Distance  of  Sun  (1 31,970  X  497.827) 00,502,505 

Parallax  (1,290,000"  X  3002.8)  ^  (2;r  X  00,502,505). .  0".0227 

Al£tss,  4.482  (par  h-  1000)» 1  -?-  ;W7,178 

Mass  X  radius,  (Sun  -^-  Earth)  —  32* 33,554,432 

J^atiius  (Sun  -^  Earth),  33,554,432  -^  307,178 100.23 

Su^'s  semi-diameter,  0".0227  X  100.23 0a5".5 


le  most  careful  estimates  of  the  Sun's  actual  semi-diameter  var>' 
reen901".82  (Br.  Naut.  Almanac),  and  002".  1025  (Lockyer),  being 
it  2^  per  cent,  less  than  the  above  theoretical  value.  In  considera  • 
*^o»x  of  the  fact  that  no  allowance  has  been  made  for  orbital  eccentricity, 
^^tli^reai  condensation,  mean  atmospheric  elasticity,  or  other  modifying 
•K^Axience,  so  close  an  approximation  is  very  satisfactory.  If  the  theoi-et- 
^^^5^1  velocity  of  sound  were  increased  J  of  one  per  cent,  in  consequence 
^^  ^\ich  allowances,  we  should  have  :  Sun*s  distance,  91,158,700  ;  parallax, 
^"•060;  mass,  812,978;  radius,  107.21;  semi-diameter,  901  ".25.  The 
^^o^t  recent  astronomical  estimates  of  solar  distance  range  between 
^^,186,000  (Winnecke),  and  92,380,000  (Newcomb). 

In  a  former  communication  {ante,  xii.  399),  I  assigned  91,905,500  miles 
'^  a  theoretical  upper  limit  of  the  Earth's  possible  mean  distance  from 
^^e  Sun.  For  reasons  which  seem  to  me  still  more  conclusive,  I  am  in- 
^^lined  to  regard  the  above  approximation  of  90,592,505  miles  as  the  lowest 
^MMsible  limit,  and  I  shall  look  with  much  interest  and  confident  expect- 
ation, for  a  confirmation  of  these  estimates  by  the  observations  of  the 
Approaching  transit  of  Venus. 

The  Inverse  proportionality  of  velocity  to  wave-length  suggests  a  fur- 
ther extension  of  the  comparison.     Airy's  estimate  of  the  time  rcijuired 
ibr  the  solar  disturbance  of  July  7th,  1872,  to  affect  the  terrestrial  mag- 
netism, would  make  the  luminous  velocity  (2  A.  20  7n,  -f-  407. S27  s.  — ) 
10.87  X  the  magnetic.     Tliis  estimate  would  be  increased  if  the  out- 
burst took  place  before  it  was  observed  by  Father  Secchi,  but  it  is  not  to 
be  supposed  that  it  could  be  doubled.     If  the  Sun's  distance  is  00,502,505 
miles,  the  theoretical  explosive  range  of  hydrogen  should  be  4  (00,502,505 
-H  307,108)  —  1170.7 ;  (3002.8  -^   1170.7)  ^  204.02  —  17.4.     This  appears 
to  indicate  a  magnetic  gamut,  four  octaves  below  that  of  light,  bearing 
the  same  relations  to  the  luminous  octave,  in  frequency  of  undulation,  as 
a  single  vibration  of  a  pendulum  bears  to  the  lowest  number  of  vibrations 
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which  will  produce  a  continuous  musical  note.  If  this  ratio  should  be 
confirmed  by  further  observations,  it  will  furnish  a  valuable  addition  to 
the  numerical  magnetic  relations  which  I  have  already  pointed  out  {anUy 
X.,  358,  &c.). 

A  tendency  to  four-octave  intervals,  is  shown  in  the  different  pi  inetary 
values  of  mr  (Sun  -i-  planet)  which  are,  approximately  as  follows  : 

Mercury. 2^  X  a?*  Jupiter 2»  X  f  (E) 

Venus 2»  X  H^)  8atum 2»*  X  5  (E) 

Earth 2"  (C)  Uranus «.  2"  X  HI>  #  ) 

Mars 2»  (C)  Neptune 2"  X  I  (A.) 

The  value  for  Mercury  is  3  X  4  octaves  higher  than  that  for  Neptune ; 
Venus  and  Earth,  3X4  octaves  higher  than  that  of  Jupiter ;  Mars,  4 
octaves  higher  than  Earth ;  Uranus,  4  octaves  higher  than  Saturn. 


Stated  Meethig,  Maroh  1th,  1873. 

Present  22  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  letter  accepting  membersliip  was  received  from  Geo. 
Burrows,  M.  D.,  F.  R.  S.,  Prest.  R.  College  of  Physicians, 
London,  18  Cavendish  Square,  February  12, 1873. 

Letters  acknowledging  receipt  of  publications  were  read 
from  the  Society  of  Sciences  at  Geneva  (XIV  iii,  86,  87), 
Xov.  1,  1872;  from  the  Society  at  Wiesbaden  (78  to  87), 
Sei)t.  10,  1872 ;  from  the  R.  Bavarian  Academy  (86  to  87 
bis;  XIV.  iii,  bis),  Dec.  1,1872;  Prof  R.  Owen  (84,85), 
Dec.  1,  1871;  and  the  Smithsonian  Institute  (89),  Feb. 
15,  1873. 

Letters  of  envoy  were  received  from  the  R.  Bavarian 
Academy,  asking  also  for  Transactions  (XII  ii,  iii.); 
from  the  R.  Society  London,  and  Lina^an  Society  asking 
for  Transactions  (III,  pp.  315  to  382),  and  Proceedings  (62 
and  87,);  And  from  the  S.  P.  S.  Geneva. 

On  motion,  the  Librarian  was  authorized  to  forward  the 
required  publications  if  possible,  and  to  request  in  return  a 
copy  of  the  Catalogue  of  Memoirs  published  by  tlie  Royal 
Society. 

*  The  mass  of  Mercury  \n  so  uncertain,  that  the  note  corresponding  to  the  C  line  caDnot  be 
determined. 
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A  letter  from  Mr.  He«or  C^rr  w^te  3«m.  d«s*eT:t»iii^  &  iiv-x 
and  ingenious  micn>siC*:«j«5-*!>ie.-3'rT5*»e-i  A2>i  eiL: ^:Te^i  t«ef->nf 
the  Franklin  Institate  l-j  :t5  C  oTsi-i^r  Mr.  D.  S-  U->^L-iri,  a:  a 
meeting  of  its  C^>ticil  Scic^n-T^Ti. 

Donations  for  tLe  L:bi»rr  -w^tv  rci«-:TeJ  frv-m  :Le  K:2s?:an 
Oeographical  Society:  BAT^ftjiaii  aT>3  Be!^5^i- Ao5iJ«ii:e?: 
the  Societies  at  W3e?}di*i*-ii,  Fi»rit>>n  ai»*l  G€-'-fevi;  EcvTie 
Politique  and  Dr.  Gini^.vi  Paris ;  ih*-  Met^>r>i':'£r:c::ai  <^*fli«x-. 
Society  of  Arts,  arid  Pp:«1  CNr«L  of  Lc'Ddc^n;  tLe  Xaval 
Observatorr  of  San  Fernando :  tLt  Ma?^  Bctanl  '■•!  E.  K. 
Commissioners;  Ed.  M-  Sione.  of  Providence:  Aiuerioun 
Journal  of  Science  and  Prc»f.  I^na.  c*!  Xew  Haveii:  tLe  PLil. 
Journal  of  Pharmacy.  Dr.  Kirkbride  and  Prr»f.  C^jie:  the 
Eoard  of  Public  Cbantie^  of  Pennsvlvania :  and  the  Bur^^u 
of  Education  at  Washington. 

The  death  of  Dr.  Hugh  L  Hi:*dge.  of  Philadeljlna,  Feb. 
26th,  aged  77,  was  annouDct^i  by  Prc»f.  Cn&sson.  and,  on 
motion  made.  Dr.  Penrose  was  apjointed  to  pre}<ire  an 
obituarv  notice  of  the  deoeai^ed. 

The  death  of  Dr.  Thos.  McEuen.  of  Philade]]*hia.  Feb. 
27th,  aged  73,  was  announoe^l  by  I'rof.  Cresson. 

Dr.  Seiler  was  invited  to  exhibit  liefore  the  meeting  two 

Magic    Lantern   Slides    for  producing  on  the  fscreen   the 

alternately  vibrating  waves  o^  ligbt.  one  of  which  he  had 

made  in  imitation  uf  the  apf«aratus  used  for  that  jiurj-^e 

in  his  recent  lectures  bv  Pn:»f.  Tvndall.  consis'tinir  of  ii»ii- 

centric  ellipses  on  a  revolving  disc:  the  other  he  had  deviMhl 

and  constructed  as  an  easier  and  simpler  form  which  any 

one  could  make,  viz.,  a  long  slide  on  which  diverging  and 

converging  lines  replace  the  ellipise?.     A  medial  horiz-ontal 

straight  line  gives  a  constant  central  i»oint  of  light,  to  and 

from  which  vibrating  points  are  produc*ed  by  the  diverging 

and  converging  straight  lines  alx>ve  and  below  the  lueilial 

line. 

The  Secretarj'  exhibited  a  large  Map  of  the  Underground 
AVorkingsof  the  Collieries  south  ot  AVilksbarre,  in  theThinl 
-Anthracite  Coal  Basin  of  Pennsvlvania,  surveyed  and  drawn 
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by  ^fr.  Henry  Harden,  C.  E.^  and  described  the  geological 
features  of  that  part  of  the  basin  portrayed  by  the  map. 

Mr.  Lesley  also  described  the  geological  facts  of  most 
interest  recently  studied  by  Mr.  Franklin  Piatt  and  Mr. 
John  H.  Harden,  C.  E.,  on  Dunning's  Creek,  Bedford 
O^unty,  Pennsylvania,  and  compared  the  exhibition  of  the 
Fossil  Ore  beds  of  No.  V  (Clinton  Group,  Upper  Silurian) 
with  that  of  the  same  deposit  at  Frankstown,  Danville  and 
other  points  in  Pennsylvania. 

^fr.  Price  introduced  the  subject  of  a  Geological  Survey 
of  Pennsylvania,  which  led  to  its  discussion  by  Prof.  Trego 
and  other  members  present. 

Prof.  Chase  placed  on  record,  with  explanatory  remarks, 
four  notes:  1,  on  Planeto-taxis;  2,  on  the  rotation  of  the 
Sun  and  interasteroidal  planets;  3,  on  the  special  planetary 
relations  to  the  Sun-spot  period ;  4,  on  the  relative  velocity 
of  light  and  gravity. 

Pending  nominations  Xos.  715  to  728,  and  new  nomina- 
tions Xos.  729  to  732,  were  read. 

And  the  meeting  was  adjourned. 


ST.  CLAIRSVILLE  AND  BEDFORD  RAILROAD ;  AND  DUN- 
NING'S CREEK  FOSSIL  IRON  ORE. 

By  Phopessor  J.  P.  Lesley. 
(Read  before  the  American  Philosophical  Society^  March  7,  1878.) 

Mr.  Franklin  Piatt  has  recently  made  for  me  a  topogrrapliical  and 
geologic.il  survey  and  skotcb-map  of  some  valuable  deposits  of  iron  ore  in 
Bedford  county,  Pennsylvania ;  and  Mr.  John  W.  Harden  a  special  study 
of  the  same  with  a  view  to  the  best  way  and  probable  expense  of  mining 
the  ores.  I  have  had  the  map  ithographed,  as  an  illustration  of  the 
characteristic  features  of  the  outcrop  of  the  Upp(^r  Silurian  rocks,  which 
borders  on  the  east  the  Bituminous  Coal  Field  of  Western  Pennsylvania 

In  front  of  the  Allegheny  Mountains,  which  runs  for  a  hundred  miles 
in  nearly  a  straight  (N.  E.  and  S.  W.)  line  from  Muncy  to  opposite  Bed- 
foril,  lies  a  long,  narrow,  straight,  deep  valley,  about  five  miles  wide, 
occupied  successively  by  the  West  Branch  Sus(iuehanna,  the  Bald  Eagle 
Creek,  the  Little  Juniata,  the  south  head  of  the  Juniata  river,  and  finally 
by  Dunning*s  Creek,  which  fiows  southwest  and  joins  the  Raystown 
Juniata  at  Bedford. 


A  geological  crosK-scction  of  Ihiii  valley,  taken  almost  anywhere,   i 
something  like  this: — Fig.  1. 


StflS'-. 


^j^:^' 


The  only  notable  variations  from  tlie  above  croBS-section  occur  at  tlircu 
far  distant  points :  1.  At  Muncy,  where  the  fossil  ore  Hatleiis  and  sweeiw 
round  the  northeast  anticlinal  end  of  the  Bald  Eagle  Muuntjiin ;  2.  iit 
Prankstonn  and  Hnlidaysburg,  wliere  the  fossil  ore  Ihittens  and  Bvceps 
round  the  southwest  end  of  Bald  Eagle  Mountain  and  the  northeast  end 
of  Dnnning's  Mountain  ;  3.  North  of  Bedford ;  where  in  a  prerively 
similar  style,  the  fossil  ore  beds,  the  red  shales  in  which  tliey  lie  einbeded, 
the  limestone  formation  (VI)  over  the  red  shale  (V),  and  tli^OHskany 
sandstone  (VTI)  all  flatten  and  sweep  in  concentric  semi-circles  i-ound  the 
southwest  end  of  Dunning's  Mountain,  a  ridge  of  rock  extending  from 
Holidaysburg  to  St.  ClairaTille,  about  20  miles.  ThisraounUiin  opposite 
St.  ClairsTille  makes  a  right  angle  and  runs  east  several  miles,  and  then 
makes  another  right  angle,  and  resumes  its  south-southwest  course,  pnst 
Bedford,  into  Maryland. 

The  fossil  ore  beds  follow  its  flank. 

Where  the  mountain  runs  its  regular  course  the  fossil  ore  beds  ;ii*o 
steep  {nearly  vertical)  and  their  outcrops  lie  high  up  on  the  mountnin 

But  where  the  mountain  makes  its  ofTHet  to  the  eastwani  tlie  fossil  oiv 
beds  (and  other  formatJouH)  lie  flat,  dip  south  at  gentle  angles,  and  their 
outcrops  are  fitr  removed  from  the  base  of  the  mountain. 

The  region  specially  examined  in  this  caxe  sweeps  round  with  the  ore 
beds ;  having  them  steep  on  the  mountain  side  at  its  north  and  nuilh- 
west  end — having  them  tiat  and  away  from  the  mountain  (on  Black  Oak 
Ridge)  in  its  middle  portion — and  having  them  again  sleep  mid  up  the 
mountain  side,  at  its  eastern  and  soutliem  end.  Geographically,  it  begins 
at  Bt.  Clairiiville  (its  northwest  end) ;  extends  three  milCK  southward 
along  the  east  slope  of  Black  Oak  Ridge ;  then  half  a  mile  eastnai-d;  and 
tlien  three  miles  northeastward  into  Dutch  comer.  Its  Ht.  Cluirsville 
end  is  ten  miles  from  Bedford;  its  Dutch  Corner  or  soutlieaiit  end  seven 


The  81 


reyed  line  of  the  Bedford  and  Dunning's  Creek  Railroad  pusscH 


Lesley.] 


158 


[MareliT, 


close  to  its  southern  boundary;  and  by  this  branch  of  the  Huntingdon 
and  Bedford  lino,  its  railroad  distance  from  Huntingdon  would  be  57,  and 
from  Philadelphia  250  miles. 

Should  the  B.  &  D.  C.  R.  R.  pass  St.  Clairsville  and  reach  McKee*8 
Gap  (through  Dunning's  Mountain  into  Morrison*s  Cove)  17  miles  north 
of  St.  Clairsville,  the  outlet  of  the  ore  would  be,  via  Altoona,  to  Pittsbui^h 
alHO. 

I.  Outcrops  op  Fossil  Ore. — Three  cross-sections,  marked  AB,  AC, 
AD,  on  the  map,  show  the  geological  structure  along  lines  diverging 
west  southwest  and  south,  and  the  steepness  or  flatness  of  the  ore  beds. 

FigH.  2,  3,  4.  Representing  these  sections  are  reduced  to  a  scale  of  3 
miles  to  the  inch,  in  photolithographing  them. 

Fig.  2. 
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Fig.  4. 
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AB,  Fig,  2,  8,000  feet  long,  pasnes  through  St.  Clairsville  and  a  gap  in 
Black  Oak  Ridge,  and  shows  the  formations  IV,  V,  VI,  VII,  and  black 
hlatoH  of  VIII,  all  in  a  vertical  pimtuiv. 

AC,  Fig.  3,  15,000  feet  long,  shows  the  formations  IV,  V,  VI,  and  VII 
flattened  down,  so  as  to  spread  the  oi-e  over  the  surface  of  the  hill. 

AD,  Fig  4,  15,000  feet  long,  shows  the  Siime  formations,  with  tlie  ore 
dipping  at  an  angle  of  about  20^. 
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Tliere  is  a  small  sharply-pinched  synclinal  (trough)  of  limestone  VI, 
betmreen  Black  Oak  Ridge  and  the  foot  of  the  mountain  south  of  St, 
Clairsville.     This  Upper  Silurian  limestone  basin  is  less  than  150  yards 
.aci*oss. 

Black  Oak  Ridge  is  about  200  feet  high  above  the  brook  at  its  foot.  At 
its  north  end  near  St.  Clairsville  the  Oriskany  Sandstone  VII  forms  its 
l&olcbone  ;  the  black  slates  of  VIII  are  there  so  much  like  coal-measure 
slates  that  the  villagers  of  St.  Clair  explore  them  for  coal  beds ;  which  of 
coYiTse  do  not  exist.    They  are  near  the  base  of  the  Devonian. 

^^t  Weiset's  house  and  southward  the  outcrop  of  the  ore  is  at  the  bot- 
ton-i,  or  on  the  east  slope  of  Black  Oak  Ridge.     See  local  section,  Fig.  5. 
igs.  5  and  6.    Reduced  to  a  scale  of  200  yards  to  one  inch. 

Fig.  5. 
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Fig.  6. 
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From  Griffith's  house  eastw^ard,  the  outcrop  ore  is  on  the  summit  of  the 
^dge,  and  the  bed  spreads  broadly  down  its  gently-sloping  back.  See 
^Ocal  section,  Fig.  6. 

From  Walter's  house,  northeastward,  the  outcrop  slips  down  the  noith 
Or  front  slc^>e  of  the  hill,  facing  the  mountain,  the  hill  top  being  about 
XoO  feet  above  the  brook. 

The  Limestone  Ridge  (capped  with  sandstone)  runs  round  south  of  the 
Ore  ridge,  and  is  twice  as  high  (300  feet). 

As  the  sections  are  drawn  to  scale  (horizontal  and  vertical  the  same) 
tbey  explain  themselves,  and  proceed  to  the  description  of  the  ore  beds 
themselves. 

II.  The  Fossil  Ore  Beds. — There  are  thi'ee  ore  beds  in  the  red  shale 
of  V.  They  lie  so  close  together  that  they  can  be  quarried  together  where 
the  dip  is  gentle,  .as  at  Walter's.  But  they  lie  so  far  apart  that  they  can- 
Hot  always  be  mined  by  one  gangway  where  the  dip  is  vertical  or  very 
ftteep. 

The  most  northern  openings  in  this  range  are  150  yards  south  of 
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Weisel's  boiiBe,   and  just  alKive  llie  1>rook  I*vb1.     Three  aliafta  <> 
Utree  becla.     Upper  and  middle  fallen  in.     Loner  bed  12  iiioliei  o 
Wales  in  roof  and  floor.     Dip  of  ore  N,  M-  W.  30^  lo  35^ .    UeuerBl  4 
(if  formation  20^-,.     AU  tlu-ec  beds  in  12  feet  of  aliales. 

Ore  crop  on  the  hill  top  flOU  yards  eastof  Orifflth's,  dippiug  gently  S.W. 
say  6^.     Ore  crop  on  liill  top,  400  yaiils  E.  3f  ^  uortL  of  Sill's  Iioukc  ;  dip 
Mkjr  lie.    Ore  crop  on  road  at  foot  of  th«  bill,  uear  the  orcvk,  330  yards  V 
of  Sill's  house ;  dip  say  5-^.    Shaft  on  hill  top,  midna;  between  8 
Walter's,  shows  41  iuobes  of  fossil  ore  in  13  feet  of  meagnres ;  dip  sajij 
lo  the  south.     See  looal  section.  Fig,  T. 
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On  Walter's  place  near  tbo  brouk,  thU  lowest  beil  h.u  been 
tbe  furnaoe,  lH  iuclies  tlikk  ;  very  iine  ont. 

Tbc  heitvUiet  uuvering^  Mr.  Walter  has  found  lying  upon  the  upper  lied 
of  ore,  Hnywliete  on  the  slope  from  brook  to  bill  top  between  liis  fmni 
«nd  Oriffitti'B.  U  0  feet  ol  olive  slBt«e.  This  is  At  tlie  top  of  tlie  hill  up 
trom  the  last  named  mining  grmind. 

Nortli  of  Wftlter's  houae,  on  the  i-oad,  the  above  secti 
tnohcH  of  ore,  in  10  feet  of  space ;  dip  say  4*^  S.  TO-  East, 
section.  Fig.  B. 

About  000  yards  east  of  the  road,  and  on  the  noilb  side  of  the  rldf 
•haft  on  the  outcrop  shows  47  inches  of  ore  in  10}  feet  of  n 
•ay  8"^  8.  Htf^  Bast.     Fig.  9, 

About  GOO  yarcli  east  of  the  last  ex[>osure,  and  also  un  the  nortli  slope 
of  the  ridge,  80  feet  below  its  crest,  the  ore  dips  S.  80^-  E.  'N'toS".  Here 
the  ore  crop  leaves  the  ridge  and  strikes  across  to  the  mountain  side. 

At  tlie  nortlieast  end  of  Dutch  Corner  the  next  section  shows  88  inclws 
wfore  in  lOJfeot  of  measures;  dip  of  sandstone  8.  30°  W.  17°.  Fig,] 

The  thickness  of  ore  in  each  bed  varies  with  every  rod  of  o 
may  be  seen  from  the  above  vertical  sections. 

The  Uital  thickness  of  ore  in  all  three  beds,  on  the  contrary,  ! 
vtmes  at  all.  In  other  words,  one  can  confidently  count  on  a  total  thiok- 
n«8  of  betweeu  three  and  four  feet  of  the  ore  in  from  ten  to  twelve  feet 
of  meafiures.  Secondly,  on  always  having  at  least  one  of  the  three  beds 
of  a  good  size.  Thirdly,  on  always  minini,'  two  of  the  beds  in  one  gang- 
way. l>ne  Is  always  secuiv  of  at  least  two  feet  of  good  fossil  ore,  no  mat- 
ter where  the  beds  are  opened. 

This  regularity  coiyoined  witli  irregularity  is  well  illustral«d  ii 
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I  the  two  gangways  of  the  Kemble  Iron  Company  in  the  giip  at  Bcitft 

H  It.inspiree  great  conlidence  in  the  mining  qualities  of  the  I'tirmatioiLi 

I  along  Dunning's  Mountain  for  twenty  miles,    The  two  connected  aectii 
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Fig.  11,  were  got  in  the  north  gangway,  one  at  400  yards  in,  and  the  other 
At  475  yards. 

III.  Quality  of  Ore. — The  three  beds  seem  to  preserve  tlieir  tluee 
individually  distinct  and  different  characters. 

The  top  bed  is  a  hard  fossiliferous  ore. 

The  middle  bed  is  hard,  and  almost  a  limestone. 

The  bottom  bed  is  soft,  rich  in  iron,  and  holds  but  little  lime.  It  looks 
^theoretically)  as  if  it  had  always  been  the  water-bearing  stratum,  and 
has  suffered  therefore  so  complete  a  washing  out  that  all  its  original  shells 
have  disapi>eared,  and  their  places  and  forms  been  assumed  by  the  oxide 
of  iron.  Tliis,  however,  will  be  its  state  only  to  a  certain  depth  below 
the  present  valley  bottoms.  It  will  then  become  a  rocky  caicareoaa  ore, 
something  like  the  middle  bed.  The  same  is  true  of  it  (and  the  other 
beds  to  a  less  extent)  when  mined  down  from  the  outcrop.  They  will 
lose  in  iron  and  gain  in  lime. 

At  Bloom sburg  ** soft  ore**  holding  85  per  cent,  perox.  iron  and  only  a 
trace  of  oarlx^nate  of  lime,  turns  into  **hard  ore'*  holding  61  per  cent. 
lien>x.  inm  and  :^  per  cent,  carbonate  of  lime. 

At  Ho(H.'well  furnace  "soft  ore''  of  78  per  cent,  perox.  iron  and  a  trace 
%»f  carlK>nate  of  lime,  becomes  a  ''hard  ore '-  of  55  percent,  perox.  iron 
and  31  jter  cent,  carbonate  of  lime. 

A  multitude  of  analyses  show  the  Si>ft  ore  to  range  in  its  peroxide  of 
iDMi  Wtween  *S0  and  75  iter  cent.  Where  the  dip  is  steep  the  breast  of 
soft  on'  is  of  cinirse  sliort :  where  the  dip  is  flat  the  breast  of  soft  ore  is 
very  oxtfii>ivo — as  Ivtween  GriflithV  and  Walter's,  and  so  on  into  Dutch 
Corner.  Whore  the  IhhI  spreads  as  a  8urf;u^e-coatiug  to  a  broad  and  gen- 
tle hill>loi>e  it  is  in  its  hi};hest  prime  condition.  lK>th  of  nclmess  and  for 
rheap and  abundant  mining;.  It  is  here  alH>ut  a  o*)  \^t  cent,  ore  ;  that  is, 
it  will  allow  of  j^»tting  one  ton  of  in»n  (Vvmu  two  tons  of  ore,  or  practically 
two  tons  and  a  quarter.  lV>f.  11.  U.  Uo^'rs,  who  made  a  careful,  special 
study  of  this  imiM>rt4int  sul^jivt  at  Danville  and  Bloomsboi^,  concluded 
that  when  the  hillsiile  s1o|hh1  15-"  and  the  ore  IkhIs  dipped  into  it  30^  the 
si^Oonod  iKtrt  of  the  IhhI  oxtondi^l  downwards  aln^ut  40  yards,  and  he  as- 
suuuhI  this  as  the  Ktsis  of  his  calculations  of  quality. 

IV.  QVANTITY  OK  1>RK. —  fV<»w  Sl^  ( V,)f "^ri'V  I.'  Orifith'$ ;  $iitp  dip, — 

.i."     Fnmi  opiHViiie  St,  I'lairsxille  to  Woisot's  the  outcrop  descends  the 

mountain  sU»jh»  ;<*M>  yartls  to  water  level  in  the  brxx^k.     Taking 40  yards 

as  the  depth  of  the  M^tt  ort\  !hioknes>   in  r.J  t\vt  t>f  measures^  40  inches 

I   Ul»  \:inl    of  ort\  and  *^  tons  to  the  oubio  >a;xi,  we  have  280,000  tons 

of  s*>!^t  ore  ;  s;^y  one-half  of  this  lies  als»\o  Inw^k  water  level. 

.*•'  *  III /Wr*  r,*  (' '/>VrVs  ;  ij?^'  — iv-"f  ,.  .V4t#?:<Y;.. — Outcrop  always 
fr^v.n  \}5  to  :v>  tWt  aKno  biw^k  lexoU  on  ea>t  side  of  Black  Oak  Ridge, 
1.5HV  >ai\ls.  isM>  ow  say  r>0  \.*'a1n  do\\n  :  tons  imiX>> ;  mostly  below 
br<^^k  water  le>vl.  • 


1878.]  lt>3  [Lesley. 

dip  almost  horizontal. — Top  ore  bed  scarcely  3  or  4  feet  under  surface  any- 
where ;  ore  beds  thoroughly  softened  and  enriched  by  dissolution  of  the 
shells ;  lowest  bed  very  rich  ;  distance  1,500  yards  ;  breadth  from  biook 
up  to  hillt<»p  200  yards  ;  total  amount  of  soft  ore  above  brook  to  be  got 
by  stripping,  400,000  tons ;  total  of  ore  to  be  got  by  stripping  or  otlier- 
wise,  6e0,000  tons. 

^^ote.— The  deduction  660,000  to  400,000  is  based  on  the  fact  that 
towards  the  bottom  of  the  slope  the  covering  shales  get  to  be  10  or  12 
feet  thick  (as  in  the  old  celler  opposite  Walter^s  house),  and  may  be 
equally  thick  in  other  places.  This  will  interfere  only  with  tie  open 
quarry  work,  but  not  with  underground  mining. 

(d.)  South  of  the  brook  the  beds  descend  beneath  the  country  very  flat 
and  are  softened  doubtless  to  a  great  distance  downward.  If  we  assume 
800  yards,  we  have  thus,  beneath  water  level,  one  million  (1,000,000)  tons 
of  soft  ore. 

(«.)  From  Walter^  eastward. — For  the  first  1,800  yards  north  eastwai-d. 
At  800  yards  the  crop  has  got  down  25  feet  below  the  crest  of  the  ridge 
on  its  north  face ;  at  1,300  yards  100  feet.  ;Most  of  the  distance,  the 
covering  rocks  allow  the  complete  sofening  of  the  beds.  Mining  from 
the  brook  by  a  short  tunnel  (northward).  Breast  of  say  200  yards.  Total 
of  soft  ore,  580,000  tons. 

Below  brook  water  level  (in  the  other  direction,  southwards  and  down- 
wards) another  580,000  tons  of  soft  ore,  or  even  a  larger  quantity,  is 
available. 

(/.)  Along  the  crop,  in  the  curving  valley  bottom  of  the  (nortliein) 
brook  (north  of  the  ridge  and  against  the  mountain),  2,800  yards  to  the 
end  of  Dutch  Comer.  Ore  all  below  water  level.  Dip  steep  towards  the 
east  end.  Extent  of  softening  say  40  yards  down.  Total  of  soft  ore, 
250,000  tons. 
Soft  ore  above  water  level,  one  million  one  hundred  and  twenty 

thousand  tons 1,120,000 

Soft  ore  below  level,  one  million  six  hundred  thousand  tons 1,600,000 


Soft  ore  parts  of  the  bed  only 2,720,000 

It  is  unnecessary  to  calculate  the  quantities  of  harder  ore  in  the  unde- 
composed  parts  of  the  beds,  amounting  to  millions  of  tons,  for  these  will 
remain  as  a  reserve  for  the  future.  The  regularity  of  this  ore  formition 
enables  one  to  assert  that  there  lie  six  million  (0,000,000)  tons  of  ore, 
more  or  less,  under  every  square  mile  of  the  district,  where  the  dij)  is 
gentle. 

Xo  account  is  here  taken  of  the  ten  miles  of  vertical  beds  from  Dutch 
Corner  to  Bedford,  and  the  vertical  run  of  the  beds  for  some  miles  north 
of  St.  Clairsville  along  the  west  side  of  Dunning' s  Mountain,  towards 
Sarah  Furnace,  on  the  way  to  McKee*s  Gap. 

A  railway  line  up  Dunning's  Creek  from  Bedford  to  Holidaysburg  (or 
McKee's  Gap)  will  bring  into  play  this  long  outGi*op  (north  of  St.  Clairs- 
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ville),  and  thero  can  be  little  doubt  that  mining  operations  will  be  success- 
ful at  certain  points  along  the  outcrop. 

It  is  well  to  remember  the  ore  bed  at  the  bottom  of  the  red  shaJe 
formation  of  No.  V,  the  outcrop  of  which  ought  to  be  found  still  higher 
up  the  slope  of  Dunning  Mountain,  close  to  the  uppermost  stratum  of 
the  Middle  Silurian  White  Sandrock  of  No.  IV.  Between  Marklesburg 
and  Saxtou  this  bed  (pait  rock  ore  and  part  soft  fossil)  is  more  than  20  feet 
thick,  and  is  mined,  yielding  from  2  to  6  feet  of  soft  pre. 

Mkthod  of  Mining. — Mr.  Harden  describes  his  views  of  the  locality 
thus:  In  the  several  sections  of  the  measures  taken  at  the  various 
openings  and  poiuts  of  exposure  we  have  conditions  exceptionably  favor- 
able lo  the  working  of  the  less  inclined  portions  of  the  belt,  by  open 
quan-ying,  and  a  personal  examination  made  of  the  two  tunnel  openings 
of  the  Kemble  Iron  Company  at  Bedford  Gap  discovered  nothing  to  me 
likely  to  conduce  to  an  unfavorable  condition  for  the  mining  of  the  more 
highly  inclined  and  heavier  covered  portions  of  it.  On  the  contrary,  a 
somcw^hat  extended  practice  in  the  mining  of  such  like  measures  leadn 
me  to  the  conclusion,  that,  in  the  exercise  of  the  skill  necessary  to  all 
such  work,  the  mining  of  these  ores  will  not  be  productive  of  more  than 
the  average  of  ordinary  difficulty,  and  as  compared  with  the  mining  of 
the  unstratified  ores,  will  certainly  be  less,  the  cost  of  production  also 
bearing  relation  tliereto ;  always  providing  that  the  ores  maintain  their 
aggregate  thickness  and  their  average  distance  one  from  the  other. 
And  since  the  sections  exhibited  were  taken  at  points  extending  ever  an 
area  of  several  miles,  we  are  not  led  to  expect  a  greater  variableness 
than  represent  the  sections  themselves. 

Hand  specimens  of  the  ore  brought  away  gave  a  specific  gravity  of 
2,818,  a  little  more  than  that  of  the  sandstone  by  which  it  is  accompanied. 
This  gives  175.62  ibs,  per  cube  foot  or  12.75  cubic  feet  to  the  ton. 

Fnim  these  data  the  production  of  ore  will  be  284  tons  per  inch  per 
acre ;  which  multiply  by  the  number  of  inches  thick  in  any  given  sec- 
tion and  we  have  the  total  in  tons  per  acre  of  the  locality  to  which  the 
section  applies.  Avei-age  the  whole,  say  at  86  inches,  and  we  get  10,224 
tons  per  acre  over  the  area  covered. 

Presuming  that  those  localities  hold  the  beds  easiest  gotten  will  be 
the  first  to  be  attacked,  a  word  on  open  quarrying  will  not  be  out  of 
place.  Stripping  the  ore,  that  is,  taking  off  the  surface  covering,  will 
necessarily  be  the  first  operation,  and  in  doing  this  the  dirt  shocdd  not 
be  dunij)ed  where  it  is  likely  to  be  in  the  way  of  future  operations.  This 
is  not  a  needless  warning.  Thei*e  is  not  an  opening  with  which  I  am 
acquainted,  unless  lately  made,  that  is  not  sufiering  more  or  less  by 
being  hampered  up  with  old  stripping,  and  where,  in  more  than  one 
instance,  it  has  not  had  to  1k3  moved  a  second  time. 

Mr.  Walters  says  that  the  greatest  depth  of  covering  on  his  farm,  and 
at  the  explorations  made  in  the  neighborhood  of  it,  is  6  feet  to  the  top 
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';ikmi  north  of 

Ml  depth  of  IT 

Illy  by  bouiidnry 

'I  this  face  should 

I'liil,  Advancing  up 

.  tlie  Ktrippiug  and 

I'uuugli  away  not  to 

:i('  result  aimed  at.  and 
lino  of  least  resii-tiiiice 
iiiiM  that  is  contcniiiiated. 
Lic  put  to  the  hottniu  of  the 
,<l  1m  the  length  of  the  lint- 
taken  at  one  time  nut  Ickh. 
taken  on  AValter's  farm  and 
lielp  to  convey  tlie  i 


iK-manniTfiEtTiiimMonTaTHtnitsTiANOor 


ipping,  6  feet  thick. 
i  Top  Band  Ore,  11  feet  width  of  strip,  24  incites  thick, 
'if  ShBles  and  Sandstone,  42  inches. 
Hand  of  Ore,  12  inches. 
il  of  Sholea  and  SandHtoues,  30  inches, 
til  Band  of  Ore,  13  inches. 
'>r  Ore  &ce  with  2  intervals,  10  feet  T  incite!',  include  Stripping', 

s  the  ore  to  be  taken  out  constitutes  in  bulk  only  a  fiinrtli  of  that 
inrried,  and  as  when  loose  the  reftise  will  occupy  one  and  a  half 
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tiincH  the  Kpa(*o  it  did  in  the  solid,  it  follows  that  the  refuse  heap  will 
increaHc*  beyond  the  limits  of  the  area  quarried ;  this,  however,  is  pro- 
vide<1  f«)r  in  the  rise  of  the  hill  as  the  work  advances.  Retaining  walls 
will  also  Ih)  needed,  from  which  to  dump  the  ore  into  the  railroad  cart; 
thcMo  will  be  made  of  posts  and  planks  backed  up  with  the  refuse. 

The  lay  of  the  measures  as  a  whole  and  their  individual  structure  are 
each  of  a  character  favorable  to  such  a  mode  of  procedure.  The  jointed 
condition  of  the  sandstone,  whennot  in  thin  plates,  will  allow  the  free 
use  of  the  cn)w-bar  to  advantage,  but  the  shales  operated  on  from  above, 
that  is,  iHM'|H*ndicular  to  their  bedding,  will  be  tough  to  the  pick-axe; 
IioKmI  under,  or  worked  at  on  the  face  will  give  the  best  result. 

While  it  may  not  be  absolutely  necessary  to  resort  to  blasting,  a 
judicious  use  of  gunpowder  will  be  of  great  advantage.  A  series  of  holes 
put  tlown  to  the  lK>ttom  of  the  ore,  or  to  the  bottom  of  the  lower  interval, 
at  u  f(H>t  fvom  (i\(v  of  stripping,  and  l<»aded  so  as  to  loosen  the  mass 
only,  \vou]<l  nuike  easier  work  for  the  crow-bar  and  pick-axe,  and  would 
not  m:\ko  the  oix'  any  the  less  easy  of  separation  from  the  refuse.  Each 
quarryman  has  gtMiorally  his  own  notion  of  the  quantity  of  powder  to  be 
uhihI  in  a  given  case,  si^ldom  deduced  from  any  fixed  data.  Practice  has 
shown  that  the  quantity  must  be  increased  as  the  cube  of  the  mass  to 
Ih'  blastotl :  fkxun  which  it  is  laid  down  that  the  cube  of  the  line  of  least 
ix»*ist«no^  in  fct»t,  dividcti  by  two,  etjuals  the  necessary  quantity  in 
ounces :  loss,  however,  will  answer  the  purpose  here ;  well  directed  ex- 
)MMiuuM)t  at  the  Wginning  will  guide  the  application  of  the  rale. 

In  osiimating  the  iHv^t  of  quarrying  these  ore  beds,  we  have  tolerably 
welUdotlniMl  datA  in  the  ores  and  intervening  strata,  bat  a  ductuating 
olomout  in  the  amount  of  c^^vering.  Taking,  however,  as  an  example 
The  section  Ivfore  giwn,  I  an\  of  opinion  that  at  the  present  rate  of 
wAjix^s  the  ort*  u^ay  Ih»  put  into  oar*  on  the  quarry  for — in  other  words, 
x\\M  tho  ot%st  of  prwluolion  will  lH^--*>no  dollar  twenty-live  cents  per  ten 

$l.x^ »  >  With  a  loss  thiokm^ss  of  ore  or  inorea^ed  ci^vering  the  ost  of 
pr^^tluot ion  will  W  inoixMstnl:  5ti^  inches  of  orp,  the  average  estimated, 
with  x\\c  same  amount  of  vNuoriug,  will  CK^t  one  dollar  fifty-four  cents 

;Sil.M  . 

In  lUo  nuH\^  highly  iiK'liiKsl  and  Iwva^ior  <\>vore*l  be^l<;.  we  have  con- 
ditioUN  x^hioh  ix^ndor  miniU):  msx^vs»r>.  ajhI  the  methi^i  I  would  adopt 
viould  Ih^  that  >^hu'h,  »n  \Nval  aini  tho  cUy  ii\^nst*>i>e  hands.  i>  called 
l^^nji^**!!;  for  >fchothor  muHsl  in  sh»vrlor  -^r  lol\i^■'T  "hanks^"  called  by 
N\w»o  '^M^v^^vs''  tho  Nawo  pvin^Mplo  pivxaiK  nanioi^ik.  that  of  mining  out 
•ho  \\h.^)oof  jho  I'i^iwoi'aV  |vaokinc  tht^  TxfusH"  j>%b  *\r  c^^ail  in  the  spdu» 
uuu«nI.  ,"i»«l  ^vuttiUiC:  *Mit  tl>o  OTO  othor  b\  ^^.vM*  or  ojiri<  air:Y^MiMe  to  the 
Ai^V  ^NfuiohuAli^M^  At  ^hioh  tho  nHNas-r.ni'**  1>o. 

\\  ith  >uoh  iivlr.^Afix^^^*  as  x^hoiviii  oa3v  .-jiTirf.>5  V  ma^^  ii«»e  of  in  the 
C.^V  i>vi,K  a  .^nrt  t«YO>ol  ^-V.  V  >v;i  ir.  »V\y  wat<r4tv,-l  aikd  along 
iV  >tnKo  «^f  tho  ,MW  ^M"  >»^,Jt:,vv.<  oA)v»  i>  i\s:  tV  n:T:r.:Tij:  i>f  carss.  av  7 
tW:  x^iUoat  tho  rt,v^:.  hatu?.  .*:  .^^^a^.v,  ;.  ^  rV<^  at  t>io  tvxrf.  az»d  6  feet 
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or  6  feet  6  inches  high,  regulated  by 'the  height  of  the  cars  used  ;  a  shoot 
by  which  to  deliver  the  ore  into  them  to  be  provided.  This  gang  road 
should  have  a  series  of  '^bolt  holes'*  (places  of  refuge)  cut  for  men  to 
escape  into  when  meeting  the  oars,  and  it  will  be  necessary  to  well 
timber  this  road,  the  dimensions  given  being  those  clear  of  the  timbers. 
On  the  rise  side  an  opening  head  will  be  made  parallel  and  immediately 
contiguous  to  it,  both  bein^  extended  just  so  far  as  it  is  intended  to  work 
the  ore,  it  may  be  1,000  or  any  number  of  feet  regulated  by  the  nature 
and  the  local  uniformity  of  the  measures,  and  the  limit  of  economy  in 
haulage  and  ventilation.  The  mouth  of  the  gang  road  may  either  be  at 
one  end  of  the  work,  or  it  may  be  in  the  centre  of  it,  receiving  cars  from 
right  and  left. 

The  opening  head,  as  it  is  driven,  will  be  divided  into  *' banks*'  of  say 
85  or  40  feet  long  on  the  face,  which  banks  will  be  mined  to  the  rise, 
the  ore  being  put  down  a  road  left  in  the  centre  by  the  gob  being  built 
up  on  either  side,  and  supporting  the  roof,  as  shown  in  the  diagram 
below.    Ventilation  being  provided  for  by  staples  (small  shafts)  being 


ow  &H«iyk 


i>taXio  m  \iJtkt»  a/n  jfncK. 
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sunk  from  the  surface,  or  by  drifts  put  up  in  the  ore ;  when  that  does 
not  crop  out  on  the  surface,  both  will  be  needed. 

With  dips  of  less  inclination,  wider  banks  may  be  worked,  the  ore 
being  run  to  the  gang  road  by  self-acting  inclines. 

While  it  is  not  easy  to  define  beforehand  with  preciseness,  what  will 
be  the  action  of  any  group  of  strata,  the  foregoing  is  a  general  description 
of  the  methods  I  believe  best  to  be  adopted  in  the  mining  of  these  ores. 
Of  necessity  contingencies  will  present  themselves,  which  can  only  be 
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dealt  with  M  they  arise,  but  tn  the  hands  of  a  ikillfnl  and  ureAil  m 

I  know  of  notbiog  likely  to  lead  to  un&vorable  reaulttt,  and  I  am  oC 

TtM^werluMslkliMttulMHdl  M*  , 


opinion  that,  tlie  ore*,  maintaining  their  thickuess.  will  be  mined  »nd^ 
|iut  into  railroad  oara  at  the  niuuth  of  the  mine  for  two  dollars  and  J 
twenty-flvo  cents  {$2.25)  per  ton. 


St<tti-(l  Meeting,  March  llsU  1873. 

Present,  18  members. 

VicH'-Preaiileiit,  i[r.  Fbalby,  in  the  Chair, 

Letters  were  roeeived  t'niiii  the  Liiiiiexii  Society,  dated 
London  {BnrliTijrtoii  House,  riceudilly),  August  lotli,  1872, 
uckiiowlwljruijr  the  nx'oipt  of  Tnuisaetions  A.  P.  S.  XIV, 
i,  iii  (nxiuestiuj;  iit.  ami  PnKHH-dinjpt  H3  to  87,  niso  trans- 
mitting pnblietttions  of  tlmt  Sixnety,  »nd  from  the  Rwton 
Public  Libmry,  aokiiowlwlgiug  the  reeeijit  ol  Xo.  89. 

A  letter  wiin  read  fi-oin  \V.  A.  Mansell  A  Co.,  2  Percy 
Street,  Kathbone  I'tace,  W.  Lornhm,  February  25th  1873, 
requesting  the  Society  to  purchuw  u  copy  of  the  Series  of 
riiotograplis  of  the  British  Musi-um. 

IXinations  for  tlie  Lihniry  were  aiinonnoetl  from  the 
R.  Prueeiau  Academy,  Mr.  KoU'rt  Orasamann,  of  Stettin,  the 


169 

French  Geographical  Society  and  Revue  Politique,  the 
Royal  and  R.  Astronomical  and  Linnean  Society,  Meteoro- 
logical Office,  the  Royal  Observatory  at  the  Cape  of  Good 
Hope,  London  Nature,  the  Essex  Institute,  American  Chemist, 
Penn  Monthly,  Franklin  Institute,  Medical  News,  Pennsyl- 
vania Institution  for  the  Deaf  i^nd  Dumb,  Prof.  Dr.  Rand, 
Mr.  W.  R  Dubois,  the  P.  Episcopal  Hospital  in  Philadelphia, 
and  Mansell  A  Co.,  of  London, 

An  obituary  notice  of  Dr.  C.  D.  Meigs,  prepared  by  ap- 
pointment of  the  Society  by  Dr.  John  Bell  before  his  death, 
was  read  by  the  Secretary  of  the  evening. 

The  decease  of  Prof.  John  Torrey,  of  Columbia  College, 
New  York,  on  the  16th  inst.,  aged  75,  was  announced. 

Prof,  P.  R  Chase  communicated  a  note  on  the  Gamuts  of 
Sound  and  Light.     (See  page  149  ante.) 

Mr.  Holman,  by  request,  exhibited  the  working  of  his 
new  Microscope-slide,  for  observing  at  leisure,  and  through 
long  intervals  of  time,  blood  corpuscles,  amsebee,  and  other 
floating  objects. 

Prof.  Frazer  described  a  convenient  and  cheap  device  for 
giving  any  required  altitude  or  slope  to  a  limelight  lanthorn, 
by  means  of  a  common  table,  with  castors  on  two  legs  only, 
and  with  three  superposed  tops,  hinged  so  as  to  open  like  :he 
letter  Z. 

Pending  nominations  715  to  732,  and  new  nominations 
Nos.  733,  734,  735  were  read. 

On  motion  of  Mr,  Price,  seconded  by  General  Stokes,  it 
was  resolved  that  this  Society  recommend  to  the  Legislature 
the  passage  of  a  law  providing  for  a  new  and  comprehensive 
Geological  Survey  of  the  State. 

The  Vice-President  informed  the  meeting  that  the  securi- 
ties of  the  Society  are  lodged  in  the  vaults  of  the  Schuylkill 
Navigation  Co.,  and  on  motion,  the  Treasurer  was  author- 
ized to  rent  a  box  in  some  one  of  the  offices  of  safe  deposit, 
for  their  better  security. 

And  the  meeting  was  adjourned. 

A.  p.  8. — VOL.  xm.  v 
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OBITUARY  NOTICE  OF  CHARLES  D.  MEIGS,  M.  D. 

By  John  Beli^  M.  D. 
(Read  before  the  Atnericati  Philosophical  Society,  March  HUt,  1873.) 

In  preparing  an  obituary  memoir  of  our  deceased  associate,  Dr.  Charles 
D.  Meigs,  the  writer  must  wisli  for  the  talent  of  a  practised  limuer  who 
would  give  the  portraiture  of  a  man  of  pure  morals,  kind  and  gentle, 
and  deferentially  polite,  in  an  age  of  assertion,  adorning  and  ennobling 
his  pn)fcssion  by  his  writings  and  prelections,  his  skill  and  tact  in  devis- 
ing, and  opportune  the  in  application  of  the  means  for  relief  and  core  of 
sickness  and  suffering  at  all  hours,  and  at  the  sacrifice  of  his  personal 
comfort  and  domestic  and  social  pleasures. 

D(»ctor  Meigs  was  bom  February  19th,  1702,  in  the  Island  of  Bermuda, 
where  his  iKirents  had  token  up  their  temporary  abode,  but  in  a  few 
mouths  after  they  returned  to  their  native  home  in  Xew  Haven,  Con- 
necticut. At  the  age  of  seven  years  he  accompanied  his  father  to  Athens, 
(icor^i;!,  on  the  occasion  of  the  latter  being  made  President  of  the  Col- 
lege at  that  place.  Under  such  favoring  auspices  the  education  of 
young  Charles  was  carried  on  with  the  happiest  results,  as  manifested  by 
his  knowledge  of  the  Greek  and  Latin  classics,  in  addition  to  that  in 
other  branches.  He  acquired,  through  an  intimate  intercourse  with  a 
French  emigrant  noble,  a  command  of  that  language,  so  that  he  was 
able  to  sjK^ak  and  write  it  with  great  fluency  and  idiomatic  accuracy. 
During  a  |H>rtion  of  his  lK>yluxHl  his  delicate  frame  and  health  grained 
strength  and  restoration  by  following  the  advice  of  his  physician,  that  he 
should  go  for  a  season  into  the  Clien.»kee  country  and  participate  to  a 
certain  extent  in  Indian  life.  Here  he  found  in  the  i>erson  of  one  of  the 
natives  a  oomj^anion  and  teacher  in  riding  and  shooting,  whose  extempore 
lessons  were  probably  more  effective  for  the  purposes  intended  than 
fonnal  inst motion  in  the  mt'nage  or  cavalry  drill.  It  was  Chiron  teach- 
ing the  future  follower  of  Ksoulapius.  He  gi-aduateil  at  the  University 
of  Get»rgia  in  1800.  In  the  same  year,  1801K  Dr.  Meigs  began  his  medical 
studies  under  the  instructions  of  Dr.  Fendall  (supjKwed  in  Augusta, 
Georgia,  to  whom  he  was  apprentioe<l  for  three  years  and  took  his  degree 
of  the  IVvtorato  in  the  University  of  Pennsylvania,  in  the  year  1815. 
His  next  step  in  life,  to  him  in  every  way  a  fortunate  one,  was  his  mar- 
riage with  Miss  Marj-  Montgomery,  of  Phihuielphia.  From  this  union 
CAnie  a  numen>us  issue,  all  of  the  members  of  which  were  estimable, 
some  distinguishetl  niemliers  of  society.  Much  as  may  be  accorded  in 
this  cas<^  to  a  iiitlier's  goi>«1  example,  still  morv  wasdue  to  the  affectionate 
care  and  judicious  guidance  of  the  mother  who  in  the  discharge  of  her 
home  duties  cared  not  for  the  glitter  of  fiishion  and  found  ample  space 
for  the  exennse  of  her  true  privileges  without  bustling  in  the  crowd  and 
joiuin,:;  in  angry  discussions  on  woman's  rights. 

The  licld  oluvkni  by  Dr.  Meigs  f«..r  professional  labor  was  Augusta, 
itoorgia,  and  the  s^'Kvtion  wa>  follow od  by  every  prospect  of  success,  but 
the  ill-health  of  Mrs.  Meig>  uuulv  him  abandon  his  expectations  and 
remove  to  Philadelplua.    Thi  yych  the  temporary  cloud  of  dteppois^ 
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ment  at  his  being  obliged  to  change  the  theatre  of  action,  even  his  san- 
guine nature  would  hardly  prompt  him  at  the  moment  to  indulge  in 
visions  of  professional  fame  and  honors,  which  lay  before  him  in  a  some- 
what lengthened  prospective.  He  had,  like  most  of  those  most  distin- 
guished in  the  annals  of  medicine,  to  undergo  a  period  of  probation,  in 
which  patients  were  the  persons  who  in  smallest  number  came  under  his 
notice.  But,  whilst  waiting  for  business,  he  was  neither  an  idle  nor  a 
querulous  expectant,  nor  a  lounger  watching  for  something  to  turn  up, 
nor  worse  still,  becoming  a  devotee  of  Bacchus  and  turning  his  back  on 
the  tutelary  Apollo.  He  read  and  studied,  and  as  a  kind  of  literary  ex- 
ercise he  began  to  compose  a  work  of  fiction,  but  never  got  further  than 
the  opening  scenes.  He  would  have  preferred  engaging  in  a  translation 
of  Haller*8  Elementa  Physiologise,  if  he  could  have  received  encourage- 
ment from  a  publisher ;  but  medical  books  of  home  production,  either 
original  or  translated,  were  at  that  time  few  in  number. 

In  this  early  period  of  his  life,  Dr.  Meigs  took  an  active  part  in  the 
discussions  in  the  Philadelphia  Medical  Society,  in  participation  with 
others  of  his  compeers,  who  afterwards  gained  for  themselves  a  name  as 
writers  and  teachers. 

Among  the  early  printed  productions  of  his  was  the  annual  discourse 
before  tbe  Society,  delivered  February  18th,  1829. 

He  was  one  of  the  first  to  join  in  the  formation  of  the  Kappa  Lambda 
Society,  founded  by  Dr.    Samuel  Brown  of  Kentucky,  in  one  of  his 
annual  visits  to  Philadelphia,  the  only  defect  of  which  was  its  being  for 
some  time  a  secret  one.     Its  objects  were  the  elevation  of  the  medica^ 
profession,  increase  of  its  usefulness,  and  the  promotion  of  harmony  and 
^ood  fellowship  amongst  its  members.     With  this  view  it  framed  a  code 
of  ethics  and  brought  out  in  1825  a  quarterly  periodical  called  the  North 
American  Medical  and  Surgical  Journal.     It  was  the  good  fortune  of  the 
present  writer  as  chaii*man  of  a  committee  on  the  projected  Journal  to 
be  instrumental  in  having  Dr.  Meigs  appointed  one  of  its  five  editors  ; 
his  associates  in  the  work  were,  Drs.  Bache,  Coates,  Hodge,  La  Roche, 
to  whom  were  added  at  a  subsequent  period,  Drs.  Wood,  Condie,  and  Bell. 
To  the  pages  of  the  North  American  Medical  and  Surgical  Journal, 
iHrliich  soon  met  with  the  favor  of  the  profession,  both  at  home  and  abroad, 
the  subject  of  our  memoir  contributed  his  share  in  the  shape  of  original 
articles,  reviews  and  a  portion  of  the  Quarterly  Summary.     His  depart- 
ment in  tliis  last  was  Midwifery, — an  attribution  which  showed  a  great 
change  in  his  own  views  and  action  respecting  this  important  bmnch  of 
Medicine.      In  the  first  period  of  his  career  he  carefully  kept  himself 
aloof  from  practising  it,  with  an  aversion  scarcely  less  decided  than  that 
expressed  by  Lord  Brougham  against  law,  when  it  was  a  question  with 
him  whether  to  take  it  up  as  a  profession,  engage  in  the  exclusive  exer- 
cise or  enter  into  public  life.     Writing  from  Edinburgh,  Brougham  says, 
that  he  still  continues  to  detest  his  cursedest  of  all  cursed  professions  ; 
and  some  years  later  when  in  the  Middle  Temple,  he  tells  Lord  Gray,  that 
there  are  few  things  so  hateful  as  this  profession  ;  but  notwithstanding 
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this  extreme  repugnance,  he  became  a  member  of  the  English  Bar,  went 
on  the  Northern  Circuit,  and  concluded  his  legal  career  by  being  made 

Lord  Chancellor. 

Doctor  Meigs  was  induced  to  change  his  course  by  the  advice  of  judi- 
cious friends,  who  pointed  out  to  him  the  advanced  age  of  the  promi- 
nent practitioners  of   Midwifery  and  the  room  that  would  ere  long  be 
left  for  youn^r  aspirants.     Accordingly  he  entered  at  once  with  his 
characteristic  ardor  the  untried  road,  and  soon  began  to  win  reputation 
for  his  assiduous  attention  and  the  skillful  management  of  his  patienta, 
who  were  warm  in  their  praises  of  their  new  accoucheur.    With  aknowl- 
ed^  of  his  great  sensibility  and  imaginative  turn  of  mind,   one  can 
I'eaclily  understand  the  effort  it  must  have  cost  him  to  subject  himself  to 
the  trials  of  patienit^,  under  the  wearisome  details,  the  anxiety  and  re' 
sponsibility  which  he  continually  encountered,  in  a  still  greater  degree 
than  in  the  ortlinary  practice  of  medicine,  which  of  itself  has  a  heavy 
loatl  of  cares  tci  i^arry.   The  explanation  must  be  found  in  the  very  quali- 
ties of  the  man,  which  made  him  regardless  of  difficulties  and  obstruc- 
tions in  the  exeiteil  determination  to  overcome  them,  in  the  lofty  belief 
that  he  had  In^conie  a  ministering  spirit  endowed  with  the  almost  apos- 
tolic powers  for  the  relief  of  those  who  placed  themselves  under  his  care, 
and  apiH>aled  to  him  in  their  trouble. 

Once  engaged  in  his  mission,  he  gave  himself  no  pause  nor  halted  on 
the  way,  but  steailily,  cheerfully  and  kindly,  at  all  hours  and  seasons., 
placi'd  himself  at  the  command  of  those  who  sought  his  services.  If 
these  were  not  always  remembereil  with  gratitude  he  did  not  complain, 
but  iMuisoled  liinist^lf  with  the  overflowing  thankfulness  and  warm  regard 
of  those,  and  the  numln^r  was  iH>ntinually  increasing,  who  had  been 
SiH^thed  and  n»lievtHi  bv  his  ministrations. 

ihuv  fully  engal^^d  in  the  i>ractice  of  Olwtetrics  he  determined  to  make 
hints«'lf  master  of  its  literature,  and  with  this  view  he  set  himself  to  a 
translation  of  Vel|H»an's  Treatise  on  Midwifer}*,  and  projected  an  elemen- 
tan*  work  of  his  own  on  the  same  subject.  Reference  to  a  Medical  Jour- 
nal, edit«Hi  at  the  time  by  the  present  writer,  exhibits  his  opinio^}  of  this 
work  in  the  follow iujj  terms  : 

*'The  autlior  writes  in  a  style  of  blendinl  aphorism  and  narrative,  the 
first   suivinot  an«l  mtxiestlv  laid  d«^wn.  the  second  clear  and  untrameled 
by  extnuieons  matters.      We  ft*el  as  if  we  were  con^^rsing  with  one  who 
had  n\)d  muoh.  prainis«Hl  much  and  minlitated  well  on  the  various  im- 
)H>rtant  questions  embi'aeefl  in  his  favorite  branch  of  medical  science,  and 
w)u>,  wliilst  giving:  his  own  ex]H>rienee.  is  m>t  desirous  to  dogmatise  bla 
own  divtrine  nor  ntHnilesly  dis^^ai'ai^*  th«"»>e  of  others.     If  here  and  there 
a  phi"a*4^  MMuewhat  tijnirative  is  met  with,  the  r^Nider  will  see  that  it  does 
not   mislead  him  as  to  the  meaning;  :  .ind  he  ought  also  to  be  informed 
that  the  author,  m>  far  fi>»m  aiminj;  at  fals*^  effect  by  this  means,  deaervea 
cre«lit  t\»r  his  sms^^NsfuUy  k^^^pinir  under  wholesi>me  restraint  an  active 
imaazination,  if  not  a  temivrament   s«>niewhat  poetical.     There  is  just 
evidemv  enough  of  thest*  latter  i*a  .ni  agreeable  l^*K^ng  of  the  style  and 
tuni  of  thoujrht,  without  falM^  ai\A\.^»:ies  or  exuberant  phraseology.** 
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The  former  appeared  in  1831,  and  the  latter  (entitled  *^The  Philadel- 
phia Practice  of  Midwifery")  in  1838. 

At  an  earlier  date,  and  while  still  an  editor  of  the  Medical  Journal,  he 
had  brought  out  a  translation  of  Hufoland  on  Scrofula,  in  1829,  and  in 
the  same  year  the  annual  discourse  before  the  Philadelphia  Medical 
Society.  As  we  fin^d  him  at  this  time,  so  he  continued  in  the  whole  of 
his  subsequent  professional  career,  snatching  at  every  interval  left  in  his 
attendance  on  his  patients  to  continue  his  studious  life.  Often  would  he, 
returning  to  his  home  from  a  detention  through  the  greater  part  of  the 
night  in  a  sick-room,  sit  down  to  his  desk  and  cheat  himself  of  the  few 
remaining  hours  till  morning,  in  place  of  gladly  taking  the  needed 
repose.  This  strain  on  mind  and  body  carried  with  it  the  risk  of  a  bi^ak 
down  of  both,  and  ambition's  honors  being  lost  when  they  are  almost 
^nrithin  grasp.  Dr.  Meigs  in  his  reasoning  process  paid  a  heavy  penalty 
for  a  neglect  of  the  laws  of  nature  in  much  sevei*e  suffering  from  an 
abdominal  neuralgia,  and  also  from  a  bronchial  attack ;  but  he  rallied, 
regained  his  elastic  bearing  and  customary  strength,  and  resumed  his  on- 
ward course  radiant  and  rejoicing  to  carry  his  sunshine  of  reviving  spirit 
and  skill  into  a  long  succession  of  sick-rooms. 

On  the  breaking  out  of  the  Asiatic  epidemic  cholera  in  Philadelphia, 
in  the  summer  of  1832,  there  was  a  call  made  for  the  services  of  a  num- 
ber of  her  physicians  to  help  to  stay  the  pestilence  and  mitigate  its  vio- 
lence. On  such  occasions  medical  men  are  always  eager  volunteers  to 
encounter  the  assaulting  fiend,  in  disregard  of  their  ease  and  health,  and 
ready  to  make  the  forlorn  hope,  and  sacrifice  their  lives  for  the  public  good 
and  safety. 

No  blast  of  trumpet,  no  beat  of  drum  heralded  the  advance  of  the 
physician  to  the  conflict ;  and  no  honors  are  awarded  to  his  success,  no 
commemorative  monument  raised  to  his  memory  if  he  falls  a  sacrifice  to 
his  duty.  Within  the  short  period  of  six  months  during  which  the 
yellow  fever  of  1793  raged  with  the  greatest  violence  in  Philadelphia, 
no  less  than  ten  physicians  were  carried  off  by  the  disease  and  scarcely 
one  of  the  surviving  members  of  the  faculty  escaped  an  attack. 

In  the  famine  year  of  1847,  in  Ireland,  one  hundred  and  seventy-eight 
Irish  practitioners,  exclusive  of  medical  students. and  array  surgeons. 
died  of  the  prevailing  typhus  fever,  being  a  proportion  of  nearly  seven 
per  cent,  of  "the  entire  medical  professional  force  of  the  country.  Tlie 
popular  belief  is  that  physicians  have  a  kind  of  charmed  life  which  gives 
tbem  an  immunity  from  the  common  causes  of  disease,  and  it  is  a  matter 
of  wonder  that  they  bear  up  so  well  as  they  do  under  the  various  circum- 
stances in  which  they  are  so  continually  placed. 

Dr.  Meigs  was  chosen  to  take  charge  of  one  of  several  tempoi-ary  hos- 
pitals opened  and  fitted  up  by  the  city  for  the  reception  and  treatment  of 
patients  who  had  no  home  nor  the  means  of  procuring  suitable  diet  and 
nursing.  In  acknowledgment  of  their  services,  which  happily  were  of 
short  duration  and  unattended  by  mortality  in  their  number,  he,  in  com- 
mon with  each  of  his  associates,  received  from  the  City  Councils  a  silver 
pitoher. 
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A  vaciincy  in  the  chair  of  Midwifery  in  the  University  of  Penn^lvania, 
was  created  by  the  broken  health  and  subHequent  resi^^nation  of  Dr. 
I>ewee8 ;  and  Dr.  Meigs  presented  himself  as  a  candidate  for  the  succes- 
sion. The  contest  between  him  and  his  successful  rival,  Dr.  Hugh  L. 
Hodge,  was  animated  and  8or\'ed  to  extend  a  knowledge  of  his  profes- 
sional and  |)er8onal  merits.  Uis  disappointment  on  the  occasion  was 
keen,  but  was  soon  compensated  for  by  his  receiving  with,  we  believe, 
entire  unanimity  on  the  part  of  the  Trustees  of  the  institution,  the  Pro- 
fessorship of  Midwifery  in  the  Jefferson  Medical  C^ollege  in  1841.  Three 
other  chairs  viz. :  of  the  Practice  of  Medicine,  Chemistry,  and  Surgery, 
were  tilleti  at  the  same  time  by  the  election  of  Drs.  John  K.  Mitchell, 
Franklin  lUiche,  and  Thomas  I>.  Mutter ;  the  other  Professors  were  Drs. 
Joseph  Pancoast,  Robert  M.  Huston,  and  Roblev  Dunglison.  Under  this 
n»-organization  of  the  Faculty,  the  fortunes  of  tlie  Jefferson  College, 
whieli  in  former  >*ears  had  been  often  clouded  and  adverse,  became  at 
once  pn>pitious  and  successful,  and  to  this  happy  result  it  must  be  said 
with  a  full  api>reciation  of  the  ability  and  attaiiunents  of  his  associates  in 
the  College,  Dr.  Meigs  largely  contributed.  With  his  professional 
treiisury  full  to  overflowing,  eame^t  in  inculcation,  riuent  in  speech,  easy 
and  fstniiliar,  of\en  approaching  to  colU^iuy  in  delivery  he  made  his  youth- 
lul  nutlitory  feel  that  they  were  addressetl  by  a  wise,  experienced  and 
attV'ctionate  }VMvnt  whose  lessons,  whether  of  encouragement  or  warning 
amid  the  trials  of  the  Mck-rvK>m,  were  at  once  their  belief  and  deeply 
inipn^sse«l  on  their  memory*,  to  setTe  for  their  future  guidance.  Some 
sh.itling  to  this  picture  is  found  in  uftluence  of  speech,  which  was  some- 
times rciliindant,  and  .1  ou]>henn>m  leading  to  affei-tation  in  style,  but  in 
his  case  then*  was  no  straininir  .iftcr  elTect,  .ind  it  $eemed  as  if  he  could 
not  help  emlvlli  shiner  the  subsiauvx*  of  his  prelections  byword-ornament 
^^luch  >v:t>  not  ;)hv;)ys  taken  fn»ni  the  vernacular.  His  love  for  the  beau- 
tiful \>;)s  ini;r.iined  in  his  ])hi;om>iihy.  and  pive  a  Ci>lonng  both  to  bis 
^\vi1Ion  and  >iMkon  Ci^niiv^siiionN  and  the  stn^ngest  instance  of  which 
is  exljibitiM  in  his  work.  "  Woman  :  Her  Disease*  and  Remedies.*'  in  the 
form  of  letters  addressotl  to  his  ilass  in  IMS. 

The  author  doscrilMUj:  to  hiMvaiUi-s  her  dise.'tsi  s  and  the  means  of  cure 
pn^s*'«ts  a  pioturo  of  woman  with  all  her  attribute*,  .ts  a  sentient,  ex- 
%•  stable  and  iniaiiinative  Ivinc.  easily  aT^Vyteti  by  ihe  ^urrouuding  inflnenoes 
%^i'  >V.\  and  air  and  siv;al  i;abit>.  craMUc  u*r  ridmiration.  jiffection  and 
nionil>hi)\  *hanninij  cxin  in  I.it  >r.-.al)er  vanities,  and  noble  in  tiie 
di^otcxl  ^r.M'^arve  of  dor.io>;K'  an*i  rx'icii'U^  ihnies  at  everr  sacrifice. 
KrvMn  her  *\Mue  i\w  K\\\wkcv.\v,c  >:•::*.!  of  ihe  iharities  and  amenities  of 
;V.o  world,  all  :ha:  a<;ii>  v'^'^^^c  to  oi\f.;:a:ior..  .Kia  im]>vls  and  sustains 
in  an  ni  d*xs » >  of  lut  r  i  ot :  >ni  a  :u;  y-  ra  0  *  i  v  a  *  :  'V. :  1  ayit  1  i  tn  »py . 

Vhe  author  i*.'.;*.stvat*<  :.'.>  \uw  of  w  v.-..^:-.'*  r.ar.ire  by  drawing  on 
^'hxvio'.ocjk.  ^vi\oho*.*>i;x.  v'.aN^:,-  'o:v,  aw.'.  :"..i  .■o'.iai*:-,;!  aids  of  iK^try  and 
the  t';no  art*.  w'.t>.  v.wh  ":ia5^V'>  .'•»'..4Vt-»*-  ■*'.  ..«» tor.^ake  «ha;  which  might  at 
trt>t  MX^m  to  N*  d-.t^ViM^  ana  *  \:  •.%*!:*■,'.>  .  ■.•.:t«r,  ay-^xar  tv  K?  a  paut  of  the 
O'v.c'.a'i  ai-^innent*  not  n>ere'>  to  >..  ^^  what  wvnnan  is.  bat  in  what 
>a:icT\   of  chaune*s  the  phxsw...     :....^:  ,:,^::v  his  ^mtinv,  and  what  a 
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rariety  of  means  he  most  enlist  for  the  treatment  of  her  maladies,  com- 
pounded, as  they  so  often  are,  of  hoth  bodily  and  mental  troubles. 

A  similar  problem,  although  not  quite  so  complex  and  puzzling,  comes 
up  oontinnally  for  study  and  solution  in  dealing  with  the  diseases  of  the 
other  sex,  and  we  are  forced,  after  a  review  of  the  whole  field,  to  the 
conclusion,  that  often,  very  often,  the  smaller  part  of  the  curative  means 
employed  by  a  physician,  consists  in  prescribing  drugs  to  his  patient. 
But  whilst  thus  abstinent  in  one  direction,  he  takes  higher  ground  in 
another,  as  a  minister  of  nature  and  expounder  of  the  philosophy  of 
life.  The  author  of  Letters  to  his  Class  does  not  fail  to  speak  of  woman's 
early  readiness  to  receive  the  lessons  of  Christianity,  and  the  consolation 
which  she  subsequently  derived  from  being  imbued  with  its  spirit. 

He  was  probably  incited  to  prepare  this  work  by  his  having,  three 
years  before  the  publication  of  his  Letters,  made  a  translation  of  the 
treatise  of  Colombat  de  L'Isere  on  the  diseases  and  Special  Hygiene  of 
Females,  which  he  held  in  great  esteem,  and  in  which  he  introduced 
notes  and  additions. 

In  his  intentness  to  diffuse  a  knowledge  of  the  subject  as  taught  from 
his  chair  on  Midwifery  and  the  diseases  of  Women  and  Children,  in  the 
Jefferson  Medical  College,  he  spared  no  labor,  and  seemed  to  invite,  as 
it  were,  literary  and  professional  rivalry.  His  next  original  performance 
was  a  treatise  entitled  Obstetrics  the  Science  and  the  Art,  in  1840,  which 
be  wrought  ex  cathedra,  with  the  weight  of  large  experience  and  dis- 
criminative ability. 

The  Dublin  Quarterly  Journal  declares  this  work  to  contain  a  '^vast 
amount  of  pi-actical  knowledge,  by  one  who  has  accurately  observed  and 
retained  the  experience  of  many  years,  and  tells  the  result  in  a  free, 
•pleasant,  and  easy  manner.''  A  German  journal  thought  that,  with  some 
•condensation,  the  volume  is  well  adapted  for  translation  into  German. 
Our  American  journal^  abound  in  their  praises  of  this,  as,  indeed,  of 
most  of  the  other  productions  of  the  author.  Following  tliis  volume, 
^*  Certain  Diseases  of  Young  Children,"  in  1850,  and  in  1854,  a  Ti-eatise 
•on  Acute  and  Chronic  Diseases  of  the  Neck  of  the  Uterus,  with  platen, 
\colored  and  plain  ;  many  of  the  former  of  them  received  the  touch  of  his 
own  brush.  **  Throughout  this  work,"  says  the  Dublin  Journal  already 
quoted,  ''are  valuable  practical  suggestions,  as  coming  from  Dr.  Meigs," 
and  most  of  the  colored  plates  are  described  to  be  ''very  beautiful  and 
graphic." 

Nearly  simultaneous  with  the  appeai*ance  of  this  volume  was  that  on 
Child-bed  Fevers.  In  the  same  year,  which  was  that  of  the  second  visita- 
tion of  epidemic  cholera  in  Philadelphia,  he  gave  in  a  brochure  his 
thoughts  on  this  disease,  termed  by  him  spasmodic  cholera,  for  private 
distribution. 

Next  in  order  of  time  comes  his  volume  on  the  Nature,  Signs,  and 
Treatment  of  Child-bed  Fevers,  in  1854.  He  strenuously  advocated  the 
non-contagiousness  of  Puerperal  Fever,  and  the  preference  to  be  given  to 
venesection  in  its  treatment,  in  both  of  which  views  he  subjected  him- 
Mlf  to  much  opposing  inculcation,  and  severe,  abusive  oritisism.    He 


r-i^  •<->-:r&l  7-sAr«  pr^T:> -1.4^7.  .ni::t:av<:  inn  {re«d  on  the  sobject,  by 
.:.'.-  •:  .>.....-  '.'  -..^r-  .-  :'rw*i*/c  .7  in  ^'.-'•laccoa  And  ao««A.  »hort  inoiM>> 
•''.-4-ff*.^  i'ji  rf-'. .  A.-3i.<r-  OiT-  ia»i  l.r's.  —  '.'^i- 

Tl'*-  Tr»-:*t.'*-  '^i  '  ':i/j:->j*n:  F-rv^r^  -arA*.  pr«>ai>aik:«<i  by  the  Edinborgb 
J'/i«r7»ii  :•>  '/^  --«p4rr.-.'r  :•.•  .kcj   'fie  "v  r^  !>.•&  the  siune  subject. 

M*- ':.'■:.-  'r.  •:.«  • 'VTiai,  Ph;!- *-c-:.  a!  •^^st^t  TrxiuaA:ti«>nA.  translation 

Ur.  >[•::.>  «:ij»  &•>  ^lieDi  aiem'>:r  ••:'  ti:*?  •iiJcnfrnt  -iXMetie^  with  which 
hf.  )«eoim«s  o>nnectrti,  Th«;  Rr«  ••ni^  ••f  the  Philadelphia  College  of 
l'hy-i«;iah-.  «ff  wlji«:h  h«r  w^«  *..'nnr  y-r-irs  Srvrvtary.  the  American  Phil<^- 
-4->phi<-;Ll  '^•c:rty.  ariil  the  A<raii«:xnT  I'f  Nacar.k!  Sciirace,  bear  pru*>fi»  of  hii 
pr«if*r^-i«>iiil  ^nil  <^nt:ncirii:  zr^I.  N 'Cfjc  liA.*  ^Irvaiiy  been  taken  of  the 
iar^p  *b:ire  ht;  lia<l  in  «iii;;n4  iQii  c^'nTnltutin^  t<>  the  North  American 
M«:'lu:;tl  Ji'tinuil.  He  was  aL<«"  a  c>>:i:ribut*»r  ^3  Chapman's  Journal  of 
Mi:<li>.-.tl  aii'l  PhysiLMl  >«:ien«.^^  .\n*i  it«  successor  in  due  sietiuenoe ;  the 
Aiii«Tii:aii  J'lunial  of  Medical  S:itrii'.'.- :  jl\s»j  the  Me«lical  Examiner,  and 
tlir;  Nfw  Orleans  Mftlical  ;inil  ^^tiri^ical  J«>iimal. 

Or.  Mi-iirs  when  Srcretary  ••!*  ih«  (.••Ue;^  of  PhyMcians of  Philadelphia, 
intrrwliiiffl  to  that  UmIv  two  ;:eiuleiiieu  t'rum  New  En^^laml,  delegates  to 
rcrpn'st'iit  in  difleitriit  quiirtrr!*  tliv  rii>Hl  of  evil  resulting  from  the  nae  of 
iiitoxii-utiii;;  liiiuor-s  ami  t<i  t.ikt:  mi^a>uie«  for  diminishing  its  violence 
anrl  rl<.-strii<:tive  etrf«;t.*s  by  iliM:<intiiiuiii::  the  use  of  distilled  spirits.  His 
own  Iiul'its  :t]ways  U* migrate,  and  tiudini;  in  a  fervid  imagination  incen- 
tives to  tIiou;;ht,  he  ni:v«T  .<»tiu;^lit  tbe  iiiin;itunU  excitement  of  the  bott]e> 
anrl  hiMior  itailily  adopt<-d  the  tir>t  ste]is  in  tlie  teni|>erance  reformation, 
by  his  ii))»t:iiiiiiiK  hteadily  from  the  u-e  uf  distilled  >]»irits,  and  withhold- 
ing th<-rn,  :iH  fur  as  ]H>ssibk\  fn.>m  his  ii;itients.  He  did  not  carry  his 
dftrstutioii  of  aUrohol  mi  fur.  h<»Wfver.  a^  to  inhibit  its  use  in  fermented 
liqiior.s,  and  tobacco  found  in  him  a  iruular customer. 

Dr.  Mci;;^  allowed  hinis<.-lf  hut  little  ivspite  from  professional  toil,  and, 
witli  fi^w  cxciption.s,  ttMik  no  varations.  ^uch  :is  art'  of  ri>;lit,  and  almost 
of  nriM-ssity,  th<;  jiractire  of  nmst  niedieal  men  in  the  summer  months. 
In  Mil*  yrar  IM'J  he  visit<-d  Mackinaw  and  the  Falls  «»t  St.  Anthony,  to 
ivcrnit  his  ahnost  fxhanst^Ml  ener;;ies,  and  in  I84.j  he  visited  Europe  for 
a  Hiniilar  I•ll^poM^  During  a  few  months  absence  on  this  occasion,  he 
niadr  thr  a(-i[naintancc  of  many  of  the  medical  notabilities  of  France 
and  i;ii|:hiiid,  whi»  w«'ro  i»n'i»aroil.  I»y  the  reputation  which  he  had 
.KMpiin'fl,  and  a  kno^^h•d^r«;  of  hih  works,  to  receive  him  with  appreciative 
rmdiality.  In  Paris  he  read  a  ])apur  on  Cyanosis,  in  French,  before  the 
Aciuh'niy  t>\'  Medicine,  and  i-«>reived  warm  commendation  from  some  of 
the  nicnilMM's,  not.  only  for  liis  very  iii^nnious  view  of  the  subject,  but  for 
his  ^ooil  idiomatic  and  well  spoken  I;tn;;na);e  on  the  occasion. 

At  a  latci  iM«rio«l«  in  Jiis  TiratlM-  on  Certain  Diseases  of  Young  Chil- 
dr«>n.  h«*  «'nters  into  analoniieal  and  physiological  details,  explanatory  of 
tin*  riiiis««  of  (yanusih,  and  of  lu-i  mw  meth(Kl  of  tivating  it.  The  novel 
fcalur««  in  tlu*  latter  conNiNJed  in  turning  the  child  on  its  light  side,  and 
NliKhtly  raisin);  its  head  and  shoulders.  Several  instances  are  given  by 
the  author  «if  Ihn  huccesM  «if  this  pittceduiv,  which,  considering  that 
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Cranosia  occnn  under  dilTurent  anatomical  comlitionK  of  tliu  heart,  c:tii 
onl^  be  expected  to  be  sorriceable  in  some  of  them. 

ion  with  the  tm^ority  of  hiu  fellow-prai-tUionera  in  I'liiliidelpliin, 
I>r.  Meigs  WM  glow  in  having  recourse  tu  etberizaition  in  liis  Obstetiric 
casfg.  and  to  the  use  of  chloroform  be  was  oppoBcd  to  the  last ;  and 
ceitainly  not  without  reason,  when  scarcely  a  week  passes  but  we  hear  of 
death  fi'Oni  ohlorofonn,  when  used  as  an  a'sthetic  for  w<iineu  tn  tedious 
ftnd  peinfnl  latKir,  and  for  sui^cal  operations,  some  of  them  of  a  reiy 
riigbl  nature.  And  the  question  of  amestlietics  was  disctiBScd  in  letters 
batweeV.Sir  Jamee  Simpson,  of  Edinbur^di,  and  Ur.  >Iei||B,  a  pleasant 
feature  -'t  which  consisted  in  the  courtei-ua  manner  in  which  the  parties 
treatvd  each  other. 

I>r.  Hoigt  soon  won  the  confidence  of  his  patient  by  his  calm  and 
collected  deportment,  encouraging  speeeii,  and  readiness  of  ceBouitee 
requited  on  the  occasion.  In  the  unlooked-for  absence  of  the  nurne,  and 
Uie  inability  of  any  female  member  of  tlie  family  to  take  her  place,  lie 
promptly  irave  the  requisite  manual  belp  to  both  the  newly-born  infant 
ftiul  tbe  mother.  Sometfmee  his  direction  and  explanation  were  needlessly 
iuterwoven  with  technical  terms,  not  from  auy-dcsire  to  throw  words  of 
long  and  novel  sound  into  the  ears  of  those  present,  but  from  a  fulnesn 
Bt  the  moment  of  language  so  constantly  akin  in  his  own  mind  to  ()u' 
subject.  So  far  from  desiring  to  shroud  his  meaning  in  professional  lore. 
lie  advocated  instruction  of  mothers  and  nurses  in  elementary  medicine. 
Tbe  safer  and  more  generally  useful  learning  to  lie  acquired  by  ibete 
parties  shoald  be  physiology  and  hygiene,  or  a  knowledge  of  the  meanr 
of  preserving  health  and  preventing  diaeose,  leaving  tlie  cure  to  a  fiil!,v 
educated  and  experienced  physician.  Advancing  years,  anil  the  Ciin- 
tinned.wear  and  tear  of  professional  life,  and  still  more  of  the  Departmeni 
«f  Obstetrics  to  which  Dr.  Meigs  had  so  long  and  earnestly  devoted  him- 
■elC  could  not  fail  to  produce  their  effects  on  the  strongest  body  and  tlif 
moat  elastic  mind,  and  to  begin  a  grave  monition  to  abate  labor,  if  nol 
to  take  entire  rest.    There  are  few  persons,  of  whatever  pursuit  or  oceu- 

Ki,  who  do  not  look  forward  to  the  period  when  they  can  retire  from 
kodve  business,  and  end  their  days  in  the  enjoyment  of  the  long^coveled 
comforte  and  ease,  in  the  society  of  their  family  and  of  friends. 

The  subject  of  this  memoir  had  long  sighed  for  freedom  from  hi.'. 
ftMuous  duties  of  teacher  and  practitioner,  and  for  leisure  to  indulge  hi^ 
I{t«rary  tastes  and  his  fondness  for  natural  science.  In  proof  of  the 
ftiaoerity  of  his  intention  to  procure  these  enjoyments,  he  made  prepara- 
iion  by  purchase  of  a  piece  of  land  and  the  erection  of  a  house,  live  miles 
beyond  Media,  in  a  beautiful  region  of  country.  He  yielded  with  pleasant 
equanimity  to  the  conviction  that  he  was  getting  old,  and  determined  to 
avail  himself  of  the  compensation  which  ago  brings  with  it.  The  fli'st 
■top  was  diminishing  his  profassional  labor  ;  the  next,  the  resignation  of 
liis  Chair  in  the  College,  This  event  took  place  after  the  course  of 
J-IMO,  to  the  regret  of  his  associates  and  the  crowds  of  students  all 
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all  over  the  land,  who  had  anticipated  the  pleasure  and  instraoUoiia  froi 
his  prcleotions,  on  which  those  in  advance  of  them  had  descanted  c 
lovingly. 
In  accepting  his  resignation,  tlie  Trustees  made  him  Emeritus 

fessor,  but  neither  he  nor  they  believed  at  the  time  that  this  honorai 

d.stinction  would  soon  be  made  aground  for  the  resumption  of  his  labon^ 
at  the  very  next  session  of  the  College.     It  so  happened,  however, 
the  gentleman,  Wm.  V.  Keating,  who  had  been  appointed  his  sucoeasoB 
and  had  set  about  preparing  himself  for  his  requisite  duties,  deemes 
himself  not  strong  enough  in  bodily  health  for  their  active  discharge 
without  being  recruited  by  a  visit  to  Europe  during  the  summier,  bu 
which  he  deemed  it  most  prudent  to  prolong  for  another  year.     In 
emergency,  an  appeal  was  made  to  the  recent  Emeritus  Professor  to  fil 
the  unexpectedly  vacant  chair,  and  thus  repeat  once  more  his  lectures. 
Before  another  scholastic  year  had  begun.  Dr.  Ellerslie  Wallace  becams 
in  due  course  of  election  the  regular  successor. 

At  last  Dr.  Meigs  found  himself  in  the  country-home  of  his 
creation,  and  free  to  pass  his  time  in  the  pleasures   of  his  books  anif 
his  garden.   Of  the  latter  he  could  say  with  Dr.  Arnold,  it  was  a  constant 
source  of  amusement  both  to  himself  and  wife.  Our  people  require  to  hm 
more  frequently  reminded  of  the  observation  of  Bit  William  Temple, 
that  **  gardening  has  been  the  inclination  of  kings  and  the  choice  o€  philo- 
Hophers,  so  it  has  been  the  common  favorite  of  public  and  private  men, 
a  pleasure  of  the  greatest  and  the  care  of  the  meanest ;"  and,  indeed, 
continuing  to  use  the  illustrious  author's  own  words,  '*an  employment 
and  a  possession,  in  which  no  man  is  too  high  or  too  low."    But  a  sad 
bi-eak  was  to  be  made  in  this  united  ei^oyment  by  the  death  of  Mrs. 
Meigs,  which  took  place  on  May  13th,  18^. 
'  •  Witli  her  loss  he  was  left  to  cling  more  tenaciously  to  his  cherished 

Htudies  and  out-door  recreations,  while  still  separating  only  for  a  portion 
of  the  year  from  his  children  and  their  families  in  the  city,  some  one  of 
tliem  having  him  at  their  homes  in  winter,  and  passing  the  summer  with 
hi  in  in  the  country.  Desultory  reading  soon  wearies,  and  the  thoughtful 
niirid  finds  it  necessary  to  pass  even  a  part  of  the  hours  of  leisure  in 
rrailing  with  a  definite  object,  by  bringing  the  re$  ditjecta  into  shape 
uiMler  a  regular  literary  or  scientific  garniture.  Deep  research  is  not 
<alk«d  for  to  meet  the  wants  of  even  an  already  well-read  scholar,  so 
mu(;h  as  a  method  and  classification  in  bringing  the  several  topics  and 
facts  In  disquisition  before  him  from  day  to  day.  Dr.  Meigs  gained  fresh 
pUsasure  from  the  garden,  by  uniting  the  study  of  vegetable  physiology 
with  tliat  of  the  natural  groups  in  Flora*s  domain,  and  thus  seeing  the 
rulatlon  of  growth  and  the  ^-aried  products  for  the  gratification  of  the 
(syn  and  the  palate,  in  flowers,  fVuits,  and  esculents. 

Ill  ethnology,  a  new  branch  of  anthropology,  the  sufetject  of  oar  memoir 
itHik  a  deep  interest,  affording,  as  it  does,  such  a  wide  scope  for  hiatoric 
iisiiiiarcb  and  inquiry  into  one's  kindred  in  country  and  race,  tlie  origin 
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Kiid  ftfGliation  of  the  first  families  of  mankind,  our  remote 
privileged  stock,  comparatively  small  in  aiunber  to  the  rest  of  the  popu- 
Utiiin  on  the  face  of  the  earth,  but  the  peoples  of  which  Imve  in  all  times 
dominated  and  shaped  the  destinies  of  the  rest. 

The  historian  mn  make  but  small  advant^s  in  studying  and  describing 
the  rise  and  progress  of  nations,  and  their  decline  and  &U,  or  in  finding 
an  explanation  of  the  reaulta  of  the  competitive  struggle  for  empire  and 
domination,  unless  he  shall  have  acquired  a  knowledge  of  the  dilTerences 
of  races  of  mankind,  and  of  their  great  families  or  peoples.  History, 
aided  by  ethnological  teachings,  is  no  lunger  a  mere  registry  of  conquests 
and  revfdntions.  It  shows  the  innate  diRereaces  in  aptitude  or  capacity 
for  improvement  and  civilisation,  irrespeotive  of  the  external  modifying 
circomstances  of  locality  or  climate.  In  one  people  we  see  a  rapid 
germination  of  the  ieeds  of  knowledge,  and  a  subsequent  growth  and 
culture,  whilst  in  another  people  the  growth  of  similar  seeds  is  slower, 
the  plant  sickly,  and  soon  decays,  while  in  a  third,  again,  there  is  no 
yield — all  is  barrenneea. 

Dr.  Heigs  took  great  delight  in  reading  and  re-reading  tlie  work  of  the 
Connt  de  Gobineau,  "Sur  I'in^guUt^  des  Races  Bumaines."  Margiual 
notes  show  the  cai-eful  attention  which  he  gave  to  the  utterances  of  this 
author,  with  whom  he  bad  a  friendly  correspondence  ;  and  so  far  did  be 
carry  his  admiration  of  the  French  laean,  that  his  very  latest  literary 
exercise  and  amusement  was  a  translation  of  a  work  of  fiction  of  the 
Count's,  'called  "L'Abbaye  de  Typbanes,"  intended  to  exhibit  the 
manners  and  customs  of  the  people  of  the  t2tli  century. 

Thus,  in  tha  midst  of  his  loving  family,  the  endearments  of  liis  friends, 
and  the  respect  of  the  community.  Dr.  Meigs  filled  up  the  measure  of 
his  allotted  days.  His  decease  took  place  on  the  23d  June,  1800,  at  the 
age  of  77  years.  He  had  retired  to  his  chamber  in  the  evening  at  bed- 
time, making  nocomplaintof  any  deviation  from  his  usual  state  of  health, 
except  of  some  pain,  for  which  he  took  a  few  drops  of  laudanum,  as  he 
bad  done  on  previous  occasions  for  the  same  cause.  As  Che  next  morning 
advanced  without  his  appearing,  one  of  the  family  went  to  his  room, 
and  saw  him  lying  in  bed,  with  bis  head  resting  on  one  arm,  in  the 
attitude  of  quiet  sleep ;  but  it  was  the  sleep  of  death. 

He  had  breathed  bis  last  in  the  course  of  the  night,  without  a  struggle 
or  a  pang,  and  thus  passed  from  time  to  eternity,  saved  from  the  ofMn 
protracted  bodily  and  mental  distress  and  pains  which  fall  to  the  lot  of 
ao  many,  before  death  comes  to  relieve  them  of  their  sufferings. 

Thus  disappeared  from  amongst  us  a  good  man,  an  estimable  citizen, 
and  an  accomplished  physician,  leaving,  as  a  legacy  to  the  world  the 
memory  of  his  wise  teachings  for  the  relief  of  suffering  humanity,  his 
own  personal  labors  for  the  same  object,  his  kindly  and  disinterested 
nature,  aspiration  for  the  noble  and  the  beautifnl,  a  cultivated  intellect, 
and  refined  tastes. 
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Bt  W.  Colemah  Sellshb. 
{Html  bfforc  thtAmfriean  Philoiophteal  Society,  Marth  Gl,  1873.]| 
In  A  sUp  of  plate  glass  1"  wide,  8"  long,  j  in.  thick,  two  ciranUr  j 
cAve  celts  are  (pMiiind,  there  being  a  space  of  ^'i  )<>'  left  tietweeu  the  C 
These  cells,  which  are  about  ^  iu.  iu  diameter  and  aa  deep  a«  the  gloss 
will  permit — say  ■f^  in.  deep — are  united  by  a  vety  sliallow  elmnuel  some- 
what below  Itie  centre  of  the  two  cells,  so  that  wiUi  cells  placed  ^  in. 
apart,  tiie  cliaunel  is  about  f^  in.  lopg.  Both  the  cells  and  channel  are 
polished.  If  a  few  drops  of  blood  be  placed  in  these  oells,  and  a  cover  of 
thin  glass  bi:  pressed  down,  some  of  the  blood,  flndiiig  its  way  between 
the  surfaces  in  contact,  will  dry,  and  act  as  a  cemtnt  to  hold  the  Huiil 
blood  in  the  cells  in  plaoe.  The  quantity  of  blood  being  insufficient  to  till 
the  cells,  a  considerable  amouut  of  air  becomes  imprisoned  witli  the  blood, 
and  till!  expansion  of  the  air  iu  eitliercoll  will  drive  the  blood  tlirough  the 
channel  into  the  adjacent  cell,  and  in  the  shallow  channel  it  is  presented 
wider  Ihe  most  favorable  condition  for  oxaniinatiL-u.     By  holding  the  top 


of  tlio  finger  near  oue  or  the  other  cell,  the  heat  is  enough 
sxpanaion  and  a  consequent  more  or  less  rapid  How  of  the  Huid  through 
Uie  channel.  This  flow  may  be  arrested  or  continued  and  reversed  at 
will  by  change  of  position  of  the  finger,  so  that  any  particles  floating  in 
in  tliu  fluid  can  pass  iu  succession  across  the  field,  but  can  be  arrested 
an<l  examined  with  ease  at  will. 

Blood  or  other  fluid  inclosed  iu  tlie  cells  remains  in  good  condition  fur 
examination  for  several  days,  and  changes  undergoing  in  the  fluid  can  be 
examined. 

Mr.  Holman  exhibited  the  slide  containing  human  blood,  and  showed 
the  white  corpuscles  like  the  amebra  found  in  wat«r,  and  called  attention 
to  the  change  in  form  of  these  minute  bodies,  similar  in  every  way  to 
Uie  amoeboid  action  noticed  in  the  forms  found  in  water,  i.  e.,  a  diang« 
of  form,  jutting  out  projections  of  its  body,  and  consequent  entire  cbanga 
of  form  of  the  entire  body,  aud  by  such  change,  a  kiud  of  slow  lucomo- 
tiou.  Within  these  ama:ba-like  forms  were  plainly  seen  certain  nilnut« 
siiecks,  which  had  a  motion  among  themselves  similar  to  tbe  so-oaUmt^ 
molecular  motion.     Mr.   Holmau  thought  it  barely  possible   ttuit  t 
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■o-CBlled  wbite  corpusclen  may  be  in  rcfdit;  veritable  amebs.  living  iu  the 
blood.  He  stated  that  the  power  used  wait  a  -^  immersiou  objective,  and 
with  the  eye-piece  used  gave  500  diameters,  field  being  yj,  of  an  inch  in 
diftnieter,  wa«  enlarged  to  five  inchen,  and  in  this  field  he  had  seen  a; 
many  as  t«n  of  these  aroceboid  forms  at  the  same  time.  Joseph  G. 
Richardson,  M.D.,  in  his  handbook  of  Medical  Microscopy,  p.  177,  says  ; 
"  One  of  the  most  remarkable  properties  of  the  white  blood  globules  is 
their  power  of  amraboid  motion,  a  movement  bo  named  becaose  it  pre- 
cisely TesembloB  that  of  the  Ammba,  a.  genus  of  Infiisoria .' '  Then  follow* 
,  a  description  of  the  AmtebEt,  taken  from  the  Ulchrographic  Dictionary, 
Mr.  Holman's  slide  msj  serve  a  good  purpoHe  in  the  examination  of  these 
curious  forms  in  blood,  as  it  is  also  convenient  in  the  examination  of  any 
nids  containing  minute  forma. 


Slated  Meeting,  Apri/  4lh,  1873. 
Present,  28  niembere. 


Vice  President,  Mb.  Fralet,  in  the  Cliair. 

Dr.  La  Roche  and  Mr.  Henry  Pemberton,  new  members, 
were  introduced  to  the  prcBidin^  officer  and  took  their  eeata. 

A  letter  accepting  his  apjiointment  to  prepare  an  obituary 
notice  of  the  late  Dr.  Hugh  L.  Hodge  was  received  from 
Dr.  Penrose,  dated  1331  Spruce  street,  March  29th,  1873. 

A  letter  of  envuy  was  received  from  Prof.  J.  D.  Whitney, 
dated  Cambridge,  Ma.s8.,  March  Slat,  1873. 

Donations  for  the  Library  were  received  from  the  Hon. 
George  Bancroft,  of  Berlin;  the  Rotterdam  S.  of  Ex- 
Scienee;  the  Bureau  dee  Longitudes,  Geographical  Society 
and  Revue  Politique;  the  Belgian  Academy;  the  Royal 
Astronomical  Society  and  London  Nature;  the  Geological 
Survey  of  Canada  and  Montreal  Natural  History  Society  ; 
the  New  Bedford  Free  Public  Library ;  the  American  Jour- 
nal of  Science  and  Prof  0.  C.  Marsh,  of  New  Haven:  the 
Philadelphia  Academy  of  Natural  ScieneeR,  Franklin  In- 
etitute.  College  of  Pharmacy,  Journal  of  Pharmacy,  Penn 
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Monthly,  and  Hon.  B.  H.  Brewster;  the  Regents  of  the 
MinnoHota  Univeraitj;  and  the  Legislature  of  California, 
through  the  Chief  of  the  Geological  Survey. 

An  obituary  notice  of  the  late  Prof.  John  F.  Fraser  was 
road  by  Dr.  John  L.  LeConte. 

A  pa|H)r  on  Topography  as  affected  by  the  Earth's  Ro- 
tation, by  W.  C.  Kerr,  State  Gteologist  of  North  Carolina, 
wa«  iH>iid  by  the  Secretary. 

PiH>f.  C\>j>o  exhibited  8|>ecimen8  of  Flat-clawed  Camivora 
fouiul  fivMil  in  Wyoming  Territory,  and  described  the  same. 

Vtot  Oojio  read  by  title  a  coinniuuication  entitled,  "On 
Honio  KiKono  Mammals^  obtained  by  Uayden's  Geological 
Surm-  of  1871'* 

Vvot  ClmiH>  illustrated  by  examples  some  acoustic,  optical 
and  astn^noniical  harmonies  which  he  had  been  recently 
inviM^tigating. 

rix>f.  Mar^h  <N>mmunicated  a  {«|ieron  the  Gigantic  Mam- 
malia of  the  Kivono  of  the  Rocky  Mountain  region. 

lV>f.  Marsh  r^ad  a  p$|^r  on  IV^f.  C<^>  deteminations 
of  the  datt^s  of  )^peTs  read  before  this  Society,  whidi  be 
at>crwar«U  withdrew  by  permission  erf*  the  meeting. 

l>r.  i\^it^  T^)«i^rt^  that  ih^  Oomiuin<ie  on  the  Lifaniy 
<>Nn^idt^TtHl  if  inexpedient  u*  xruMsict  mnx  <d  the  bcMdcsto 
an\  other  lixraliu.    On  mw^on,  the  rejiort  w»s  adopted. 

Mr,  Fn^lcv  w^jxNrt^si  that  the  Committee  on  Fhouioe  liad 
jOa.wi  tl>o  S<v^uritio>  of  ihe  fvK'iety  in  aafe  V*>*ya^  in 
,  K\Jv»oo  to  the  ixvx^r.t  ccatc  of  the  Sixsi«T. 

Ajk:  ti>o  nxM^iinj:  m:a*  ai»oun»d. 


OBITOABY  KOTICE  or  JOHN  P.  FBAZEit. 
Br  JoHii  L.  LeCiiute,  M.  D. 

PhOotopliitftl  Soeieig,  April  4(A,  1S73.) 

Ill  nocordance  witb  Ibe  wieb  of  the  Bociet  j,  expressed  at  Uio  meeting  otM 
1l«tulier  18th,  IB72,  I  bftve  prepared  the  fullowiiig  brief  niomoir  of  Juha  T 
F.  Fraxer,  LL.D.,  Frofemor  of  Natural  Fhilosopbj  Mid  CbemiHtry  ir 
l.'niver«it;,  &nd  who  beUI  successively  tbe  offices  of  Secretary  and  Vio6-  I 
President  in  this  Society : — a  man  of  eminent  scienlllic  and  geueral  uuU 

ingiilar  Crnthfulness  of  epeeub,  and  integrity  of  conduct ; 
voted  lover  of  consiBtuncy  in  action,   and  strict  perform anco  of  dnty;,! 
virtues  which  fie  ezempliOed  in  himself  and  9ou<'ht  for  in  ol.bera. 

lie  was  therefore  respeotod  by  liis  acquaintances,  aud  beloved  by  hlsJ 
friends,  with  whom  be  int«rchanged  a  strong  and  unaelfisb  affcctiou ; 
wlio  will  live  in  tlie  memory  of  tliose  admitted  to  bis  intimacy,  as  of  tlmse  | 
wiin  have  had  the  good  fortnne  to  sit  under  bis  instruction. 

.lohn  Fries  Fraier  was  born  in  Pbibvdelpbia,  July  «tb,  1813,  in  Cbest'  J 
lint  street,  nearly  opposite  Independence  Hall.  His  father  waa  Boberfel 
Fi'nzer,  a  brilliant  and  sucuessful  lawjer  of  tliat  time,  who  niarriedf 
Elizabeth,  daughter  of  John  Fries. 

He  was  grandson  of  Lieut.  Coi.  Persifor  Frazer,  an  active  ciSicer  ii 
Berolutionary  war. 

During  his  childhood,  being  placed  at  school  in  PhiUdelpbia,  be  was 
always  among  tbe  leadert  of  bis  claasmates,  Iwtb  in  the  serious  purs-iits 
of  the  hours  of  instruction,  and  in  the  athletic  sports  of  the  recesses. 
After  a  year  spent,  about  1832,  at  the  quaxi- military  school  of  Capt.  Pur< 
Iridge,  in  Connecticut,  be  completed  bis  boyish  education  under  Dr. 
Wylle,  and  entered  as  a  student  in  tbe  University  of  Pennsylvania. 

His  aaute  powers  of  observutioii,  and  tbe  indications  of  true  and  manly 
i]unlitiea  soon  attracted  tbo  notice  of  Pnif.  A.  D.  Bucbe,  under  whose 
instruction  be  now  came,  and  whose  influence  tended  to  the  development 
of  those  acientiHo  tastes,  which  eventually  Iwcnme  the  foundation  of  liia 
onntinuouH  work  in  life.  The  relations  thus  established  between  profen- 
sur  and  pupil,  resulted,  as  is  i-nre  in  tho  United  States,  in  a  tender  uiid 
permanent  affection,  which  will  be  referred  to  at  greater  length  herealter. 

While  acquiring  bia  scholastic  ^iuoation,  be  had  the  benefit  of  the 
most  thorough  old-time  trauiiug,  which  could  be  obtained  in  tlie  family  of 
tbe  Bev.  S.  B.  Wylie,  D.D.,  "and  in  company  with  his  sons,  he  bud  been 
drilled  in  tbe  classics  and  mntbematics,  in  a  style  unknown  to  these  de- 
generate and  EuperliciHl  days.*" 

During  his  boyhood  and  wlolescence,  he  was  chiefly  under  the  care  of 
bis  maternal  grandfathei',  Julin  Pries,  and  afterwards  under  tho  general 
care  of  Charles  Roberts,  the  fiither  of  our  fellow-member  8.  W.  Hoberls. 
and  of  bis  brother-in-law,  the  late  John  Rhea  Barton,  M .  D. 
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While  passing  throogU  the  academic  course  of  the  University  of  Penn- 
sylvania, and  for  some  time  after  graduation,  he  acted  as  the  laboratory 
assistant  of  Prof.  A.  D.  Bache ;  and  in  this  function  he  aided  in  deter- 
mining ''with  accuracy,  for  the  first  time  in  this  country,  the  periods  of 
the  daily  variations  of  the  magnetic  needle,"*  and  the  connection  of 
the  aurora  borealis  with  magnetic  forces. 

An  additional  training  in  physical  and  natural  science  was  obtained 
while  he  held  the  position  of  assistant  in  the  G^logical  Survey  of 
Pennsylvania,  under  Prof.  H.  D.  Rogers,  in  1880. 

About  this  time  he  perfected  his  youthful  education  by  a  course  of  law, 
in  the  office  of  John  M.  8cott,  at  the  end  of  which  he  was  admitted  to 
practice. 

The  practice  of  his  profession  soon  became  less  attractive  than  the  more 
laborious,  though  less  remunerative  intellectual  pursuits,  whieh  be  had 
cultivated  under  tlie  instruction  of  Prof.  Bache.  For  some  time  he  wifis 
Professor  in  the  High  School  of  Philadelphia,  when  the  Professorship 
of  Chemistry  and  Physics  in  the  University  becoming  vacant  by  the  resign 
nation  of  Prof.  Bache,  Mr.  Frazer  was  chosen  to  fill  the  chair.  He  was 
then  the  youngest  member  of  the  faculty,  and  continued  to  hold  the  posi- 
tion until  his  death,  when  he  was  the  senior  Professor,  and  had  been  for 
many  years  Vice -Provost. 

He  now  devoted  himself  most  industriously  to  filling  the  duties  of  his 
professorship,  and  its  collateral  occupations,  among  which  were  many 
courses  of  lectures  on  various  branches  of  physical  ukL  oiiemieal  science 
at  the  Franklin  Institute,  and  the  editorship  of  its  Journal,  from  the  year 
1850  to  1866 ;  the  pages  of  which,  during  those  17  years,  bear  evidence  of 
of  his  extensive  reading  and  judicious  selection  from  contemporaneous 
scientific  journals  of  both  continents. 

He  was  elected  a  member  of  the  American  Philosophical  Society  in 
184'^,  and  was  soon  honored  with  an  official  position,  being  made  Secretary 
in  1845,  and  Vice-President  in  1855.  He  remained  in  office  until  the  end 
of  1858,  when  owing  to  some  unliappy  diiferences  which  then  distracted 
the  Society,  he  resigned.  He  was  re-elected  in  1867,  and  was  afterwards 
frequent  in  his  attendance  at  the  meetings,  taking  part  in  the  discussions. 
which  occurred  on  matters  of  science  and  business. 

He  was  one  of  the  fifty  original  members  of  the  National  Academy  of 
Sciences,  chartered  in  1863  by  the  Government  of  the  United  States :  an  in- 
stitution intended  to  represent  the  highest  scientific  culture  of  the  ooantiy. 
The  members  are  pledged  to  make  reports,  without  compensation,  on  all 
subjects  of  science,  on  which  the  opinion  of  the  Academy  is  required  by  the 
Government.  After  remaining  an  active  member  for  several  years,  and 
serving  upon  conimittees,  he  retired  to  the  grade  of  honorary  member,  to 
make  room,  as  he  said,  for  some  more  energetic  investigator,  better  en- 
titled to  the  place. 

*En1oK7  of  Prof.  A.  D.  Bache.  br  Prof.  Joseph  Henry.    Report  of  SmithgonUui  liutttntioa. 

1870.  p.  7. 
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The  labor  of  teaching  such  compreliensi  vc  braoches  of  science  aa  Physics 
ttnd  Cbemistry,  becitme  greatly  increased  by  the  rapid  developments  of 
Biodem  research,  and  at  1eD|[tU  the  symptoms  of  over-fatigue  manifested 
themselTe*.  An  obscure  affection  of  tbe  liver  had  afllicted  him  for  several 
jrears,  causing  frequent  and  constantly  increasing  fit«  of  fainting,  accom- 
pguiied  with  great  bodily  prostration.  In  ISTiO  he  was  ordered  by  hiu 
plifsician  to  nek,  in  a  fonr  months'  trip  to  Europe,  a  relief  which  liisfamil; 
Btid  best  Iriendtt  hardly  dared  to  hope  would  be  afforded  him.  The  eA^ct 
of  this  brief  relaxation  wait  marvellous  :  iiotonlywashe  enabled  to  resume 
his  duties  the  following  autumn  with  renewed  vigor,  but  the  fainting  fits 
did  not  recur,  except  in  one  or  two  isolated  inatanccB,  and  the  develop- 
of  the  hepatic  disease  seemed  to  be  permanently  arrested.  Other 
and  equally  serious  affections  resulted  from  the  exoesaive  work  to  which 
he  again  applied  himself  during  the  next  eleven  years,  so  that  another 
tarip  t«  Europe  was  advised  in  1867.  This  time,  sixteen  months  rest  from 
tlie  laborof  teaching,  and  freedom  from  anxiety  so  far  restored  his  health, 
that  on  his  return,  in  the  autumn  of  166( 
tbe  full  duties  of  his  chair. 

These  be  continued,  without  intermiss: 
tbe  usual  vacations,  until  October  12,  18T2,  the  day  following  the  inangn- 
of  the  new  University  Building,  in  West  Philadelphia.  lie  had 
taken  great  interest  in  this  improvement  of  the  institution  to  which  he 
had  given  the  best  labor  of  his  life,  and  had  patiently  looked  forward  to 
it  for  opportunities  of  larger  UBefulncsa. 

Never,  as  I  have  been  told  by  those  that  saw  him  on  that  and  the  pre- 
ceding day,  had  he  appeared  in  better  spirits,  never  more  cheerful, 
although  the  unusual  labor  connected  with  the  organization  of  his  depart- 
menta,  and  the  transfer  of  the  apparatus,  witbhls  large  scientific  library 
to  tlie  shelves  in  the  new  buildin;,  had  entirely  exhausted  him. 

Without  premonition  of  cardiac  trouble,  which,  indeed,  though  suspec- 
ted, bad  never  given  him  any  serious  inconvenience,  and  was  disregarded 
in  eonsequence  of  the  graver  hepatic  disease  above  mentioned,  Prof. 
Fnuer,  although  much  fatigued  by  tbe  ceremonies  of  the  inauguration  of 
the  previous  day,  went  to  his  laboratory,  and  having  ascended  a  flight  of 
tn^rs  leading  to  the  apparatus  room,  dropped  suddenly  from  exhaustion 
of  the  heart.  Death  was  tustantaneoua  and  although  assistance  was 
quickly  rendered,  all  attempts  to  restore  life  failed,* 

Uaving  thus  mentioned  the  more  prominent  events  in  the  public  life  of 
our  deceased  associate,  it  becomes  my  more  difficult  and  delicate  duty  to 
give  an  analysis  of  bis  character,  and  to  exhibit,  in  however  an  imperfect 
the  development  of  the  life  of  usefulness  so  abruptly  terminated. 


■By  ■  nsluicliDtr  co 
iTIUiiMiiKilrretiirDC 
ud  loBi  M«iiiliblp  wl 
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The  grmoefol  tribates  to  the  memory  of  Prol^  Fnuwr  by  thoBS  who 
were  doeely  aetooiated  with  him  in  his  profeasoriftl  labors,  *  leare  bttt 
little  to  be  added  by  the  pen  of  onefiir  behind  them  in  aohcdaiiy  praotiee, 
and  elegance  of  diction,  though  yielding  to  none  in  liis  affection  for  our 
lamented  fHend. 

Poaaessed  of  great  animal  spirits,  with  the  usual  concomitant  of  reat 
less  activity,  and  inheriting  from  his  grandfather  an  ample  competoneey 
even  the  great  moral  power  latent  in  his  brain,  at  the  completion  of  his 
professional  education,  might  have  served  for  less  useful  purposes,  bad  it 
not  been  for  his  fortunate  attachment  to  Miss  ChariotteCave,  daughter  ot 
Thomas  Cave,  to  whom  he  was  married  in  1888,  at  the  beginning  of  his 
scientific  career  as  a  professor.  A  union  whidi  continued  during  hia  life, 
with  singular  devotion  and  affection  on  both  sides,  and  with  an  influenoe 
for  good  over  each,  which  may  be  seen  but  rarely  even  in  the  moat  hap- 
pily concurrent  dispositions.  Two  daughters  and  a  son  are  the  iaaae  of 
this  marriage,  of  whom  the  last  has  recently  been  appointed  to  the 
chair  of  Chemistry,  resulting  from  a  division  of  the  functions  left  vacant 
by  the  death  of  his  father. 

Next  in  importance  to  the  domestic  influence  by  which  he  waa  thus 
controlled,  must  be  mentioned  a  very  potent  encouragement  reaolting^ 
from  friendship. 

Prof.  Frazer  combined  to  a  rare  extent,  correct  aiethetic  peroeptioii 
with  high  intelligence,  ease  in  acquiring  knowledge,  retentive  memoiy* 
great  industry  during  the  hours  of  labor,  and  a  strict  sense  of  moral  i«- 
sponsibility.  Those  elements  of  a  powiarful,  useful  and  concieDtioaa 
mind,  early  attracted  the  notice  of  Prof.  A.  D.  Bache,  the  master  aplrit 
of  American  science  in  those  and  later  da3rs.  Under  the  genial  infloeiiees 
of  this  interest,  the  somewhat  untamed  vital  energies  of  youth  were  di- 
rected to  the  steady  and  laborious  scientific  pursuits  of  adult  age. 

It  was  the  happy  faculty  of  our  great  leader.  Prof.  Bache,  to  bind  to 
him  by  most  affectionate  ties  many  of  those  who  had  been  under  his  in- 
struction, and  it  is  not  sui^irising  that  the  regard  for  the  tutor  and  pio- 
fessor  of  his  youth  ripened  in  the  soul  of  Prof.  Frazer  into  reverenou  and 
affection  for  the  friend  of  his  mature  life. 

Thus  protected  by  love,  friendship,  and  a  strong  sense  of  duty,  he 
commenced  the  labor  of  life,  and  soon  acquired  by  industry  and  intelli- 
gent facility  of  communication,  power  as  a  teacher  in  physicfld  and  ohead- 
cal  science  which  has  been  rarely  equalled,  and  never  excelled  in  Phila- 
delphia. *'  His  mind  was  quick  in  its  action,  and  penetration  beyond 
example.  No  man  ever  mastered  a  subject  more  rapidly,  or  oould  expWn 
it  more  clearly  or  gracefully  to  others,  "f  *'He  introduced  a  thouMid 
anecdotes  into  his  lectures,  not  only  for  the  purpose  of  keeping  theatten- 

*yide  Pena  Monlhly,  Kot.,  ISn,  p.  SS,  for  a  tOQchinf  editorial  ;  ibid.  D«e.,  Ult,  p.  7M.  for 
fall  report*  of  the  eloqaent  remilrlu  at  the  faculty  meetiof  of  the  UnlTenity  br 
Alien ,  Krauth ,  Lesley  and  Jaekeon. 

t  Allen ,  Penn  Monthly,  1.  c.  enp.  478. 
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'ion  of  hiH  Hoholan  Awake  to  tlie  mbjecU  in  Uand,  but  ta  fmbne  their 
'■"■SinatinnB  with  that  perfect  foinieas  of  judgment  and  complete  oolla- 
tion  of  the  knowledge  of  men  of  the  p&at  with  that  of  msD  of  the  present, 
^y  ^hich  alone  a  pliilosophical  character  uf  mind  can  lie  formed.  This 
i"a.<le  him  a  iljstinguished  teitolier,  and  won  the  conHtlenoe  as  well  as  ex- 
"  t«:d  the  admiration  of  studentB."  • 

As  leeturei-  at  the  Pnutklin  Institute  lie  wm  equally  fortunate  in  the 

'**'^er,  though  perhaps  nearly  as  useful  sphere  of  popularizing  thedifferent 

parttnenta  of  phyHfoal  science,  and  rendering  theni  comprehcnsihle  to 

l*«r»ons   who  liad    not    the   preliminary  academic   training   of   college 

■tndents. 

During  years  of  laborious  teaching  he  found  opportunity  to  accumulate, 
^^%)il  leisure  to  read  (in  addition  to  his  Bpecial  library  of  2500  voIh.),  a 
^rge  miscellaneous  library,  which  Ulled  one  of  the  most  eitensive  rooms 
'  V3  liiii  house ;  a^d  I  may  freely  say  that  I  have  known  few  men  wlm  could 
^wcull,  when  occasion  required,  tlie  material  derived  from  sucii  varied 
^nd  extensive  reading.  To  him  could  ui>t  be  applied  the  ancient  an<) 
^roquetitly  oorrfct  text,  "Some  there  are  who  possess  books,  and  otliera 
"%Jial  understand  tliero,"tand  on  many  occasions,  when  enjoying,  with 
either  students  of  science,  a  discussion  on  some  obscure  point  of  ancient 
lure,  Bcienti&%  religious,  historical  or  metapbysioal,  it  mattered  not 
'Vhich,  I  have  been  amazed  with  the  reMdines«  with  which  he  would  define 
the  vagne  impressions  of  our  somewhat  treacherous  memoiics,  by  turning 
to  the  exact  page  of  works  taiely  referred  to,  and  give  us  the  precise  in. 
formation  desired. 

He  Muld  most  happily  combine  the  severe  labors  of  academic  teachiitg 
with  industrious  study,  and  with  ootiru  relaxation  in  the  hours  taken  for 
BiHiial  or  domestic  enjoyment,  a  power  rarely  found  here,  thojigh  not  ua- 
frequent  in  older  oommunities. 

It  wa»  by  this  happy  union  of  qualities  that  he  was  enabled  not  only  t« 
keep  himself  well  informed  in  the  progress  of  nearly  every  branch  of 
science,  but  also  to  retain  the  results  of  the  classical  instruction  he 
received  in  his  youth  from  Dr.  Wylie. 

Quickness  of  thought,  great  power  ufoonrersation,  courtliness  of  bear- 
ing toward  h  women,  and  brilliancy  of  wit,  made  himamostattr.tctive  mem- 
ber of  »octety  ;  while  the  genial  manner  in  which  his  house  wivs  open  to 
his  Mends  on  one  evening  of  the  week,  brought  around  him  a  circle  of 
laborers  in  intellectual  pursuits.  It  was  seldom  that  men  of  science 
troiB  Other  States  or  countries  visited  Philadelphia  without  having  a  wel- 
come in  those  weekly  gatherings,  giving  and  receiving  instruction  and 
sympathy  iu  their  respective  investigations. 

While  the  country  sulTered  from  the  unhappy  struggle  which  so  nearly 
produced  either  its  disruption  or  its  entire  destruction.  Prof.  Frater'a 
adherence  to  the  cause  of  tlie  Government  was  most  strenuous.    Tliongh 


]>eoate.]  188  [April  4 

age  and  ill-health  combined  to  deprive  him  of  the  privilege  of  active 
military  service,  he  was  among  the  warmest  supporters  of  the  militaiy 
measures  rendered  necessary  by  the  colossal  proportions  of  the  war.  He 
was  one  of  the  early  members  of  the  Union  League— at  that  time,  a 
most  valuable  and  unpartizan  agent,  in  giving  national  effect  to  local 
patriotism. 

On  religious  subjects  the  information  of  Prof.  Frazer  was  almost  as 
extensive  as  on  those  which  engrossed  his  daily  attention.  Under  Dr. 
Wylie  he  had  read  a  moderately  complete  course  of  theology^  and  was  as 
familiar  with  the  books  of  the  Bible,  biblical  commentaries,  and  ecclesi- 
astical history  as  with  any  other  part  of  his  library. 

While  thus  thoroughly  acquainted  with  the  varieties  of  theological 
opinion  which  divide  the  various  sects  composing  the  Christian  Church, 
he  was,  with  the  modesty  inherent  in  many  men  of  thoughtful  mind  and 
earnest  intellectual  work,  not  disposed  to  obtrude  his  ovm  personal  views, 
or  to  take  part  in  any  argument  in  favor  of  the  excellence  of  one  sectarian 
formula  over  another. 

It  is  also  true  that  his  predilection  for  the  Society  of  Friends  rendered 
him  indififerent  to  the  doctrines  and  human  contrivances  by  which  religious 
bodies  are  differentiated,  under  the  gradually  increasing  influence  of 
higher  truth  upon  social  evolution.  But  this  very  fact  only  made  him 
more  sensitive  to  the  great  principles  of  conduct  and  feeling  which 
nominally  underlie  the  various  religious  structures  of  modem  civilization, 
and  to  the  necessity  of  pi^tising  in  himself  and  exacting  from  otliers 
an  intelligent  and  consistent  recognition  of  these  bases  of  all  vitality  of 
the  soul.  Judged  by  the  standard  of  conduct,  which  is  the  evidence  of 
inward  spiritual  light.  Prof.  Frazer  was  as  eminent  for  his  moral  as  for 
his  intellectual  qualities. 

The  effects  of  hepatic  disease  upon  the  manifestations  of  moral  qualities 
are  well  known  to  every  medical  man,  and  it  is  not  singular  that  des- 
pondent feelings,  accompanied  with  great  suffering,  occasionally  over- 
came his  unusually  buoyant  nature,  and  pixKluced  at  times  a  quickness 
of  manner  and  a  petulance  of  language  which  doubtless  gave  ofle&ee  to 
persons  who  were  but  slightly  acquainted  with  him,  and  caused  him  to 
be  occasionally  harshly  Judged.  But  those  of  us  who  knew  him  closely, 
knew  also  that  these  were  but  the  momentary  effects  of  pain  in  a  highly 
susceptible  and  active  organization,  which  he  endeavored  to  control, 
though  naturally  without  constant  success. 

In  his  charities  he  was  liberal  and  unobtrusive ;  ever  ready  to  relieve 
distress  according  to  his  ability ;  always  willing  to  work  for  the  interests 
of  even  an  indifferent  acquaintance,  when  something  useful  or  commend- 
able was  to  be  effected.  His  maxim  was,  never  to  neglect  what  seemed 
to  be  the  duty  of  the  moment — not  to  put  off  the  occasion  of  usefulness 
that  it  might  recur  at  a  later  period.  It  was  a  favorite  illustration  fipom 
physical  science  with  Prof.  Frazer,  that  much  of  the  wrong  done  in  the 
world  was  not  intentional,  but  occurred    from   inattention  to  moral 
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parallax — tliat  Is,  by  not  recognising  llie  relative  JinportaDcc,  Bubordina- 
tion,  And  t«niporfiry  variations  of  lUe  muiiifold  duties  devolved  upon 
each  member  of  tbe  human  family. 

He  was  a  fiMiatic  for  tniUifulness  and  fnir  dealing  iu  science  iLnd 
rerything  else,  and  could  not  com  prebend  or  make  tlie  least  allon'aiicu 
lii-cumstauces  that  threatened  to  compromise  right  and  wrong.  Per- 
feotJy  fearless  bimselT,  and  worshipping  pluck  and  courage  as  the  thief 
human  virtuea,  he  gave  no  quart«r  to  the  very  shadow  of  equivocation 
or  unfairness,  no  matter  whom  it  concerned."* 

It  sliould  also  be  observed,  that  although  Prof.  Frazer,  judging  by  the 
history  of  former  Kyst«roH  of  thought,  was  not  inolioed  to  adopt  as  final 
truth  what  may  prove  to  be  merely  scholastic  teaching  or  glosses  upon 
mediuvnl  tradition,  he  was  equally  indisposed  Ui  cast  aside  the  founda- 
tions of  thought,  resting  upon  time-honored  belief  and  long  experience, 
■  ill  favor  of  new  systeniB  of  philosophy,  in  which  the  last  half  century  has 
been  so  fertile.  He  required,  before  a  proposition  should  be  received, 
before  it  should  be  allowed  to  take  the  place  of  what  preceded,  that  the 
facts  upon  which  it  was  supposed  to  rest  should  be  well  established.  A 
«  liypothesis,  however  specious,  however  ingenious,  however  plensing 
to  the  vanity  of  human  intellect,  by  explaining  to  humblest  coniprolH'nbion 
things  not  yet  within  the  scope  of  our  highest  investigationn  (though 
perhaps  quite  so  in  the  not  very  rumoto  future),  could  never  with  him 
take  the  place  of  actual  science. 

To  superstition  on  the  one  side,  to  rash  and  ambitious  genera Hsatinn 
on  the  other,  as  to  all  pretensions  and  shams  of  whatsoever  nature — 
Mientific,  social,  political,  financial,  or  religious — he  was  a  most  severe 
enemy ;  and  it  was  these  things,  or  rather  semblances  of  things — the 
speotres  which  afflict  and  deform  our  relations  with  others — that  drew 

t  the  bitter  denunciations  which  I  have  alluded  to  above  as  being  in- 
tensified by  the  pains  of  disease,  though  having  a  natural  origin  in  the 
honesty  of  hia  nature. 

On  the  other  band,  I  have  never  heard  from  him,  even  in  moments  of 
severe  suffering,  anything  that  was  intendedi  and  very  rarely  anything 
that  could  be  construed  as  personal.  His  criticisms,  like  those  of  the 
highest  and  best  examples  of  conduct,  were  aimed  at  classes  or  groups 
of  persons,  looking  rather  for  Improvement  in  motive  of  action  than  to 
pnnlshnient  for  individual  offence. 

Od  tbe  Monday  after  his  death,  Oct.  14tb,  1872,  the  FacultieH  of  Arts 
and  Sciences  of  tlie  University  met  to  do  honor  to  his  memory.  Eloquent 
addresses  were  mode  by  several  of  his  colleagues,  and  a  series  of  resolu- 
^nawere  adopted,  expressiug  the  severe  loss,  both  to  the  institution  and 
tne  oommunity,  in  the  death  of  Prof.  Fraier.  Simitar  action  was  taken 
by  the  Society  of  the  Alumni,  and  on  the  next  day  the  body  was  followed 
to  the  grave  by  an  unusually  large  and  respectable  assemblage. 

Thus  has  passed  from  us  one  of  Che  most  highly  educated  men  with 
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whom  it  has  been  oar  privilege  to  aBsocinU — a  sad  loss  to  iib,  and  enot 

so  to  tbe  onmmuDitf,  in  vfliich,  luid  for  wtiicb,  be  l&bored  with  Lis  fl 

nccumulatioiia  of  knowledge.     VYitliout  ambition  or  Taiii-glorjr,  IieS 

coutent  to  give  liis  whole  uttentiou  to  the  foraewhat  monotoi 

of  immediate  duties  iu  tbe  citj,  and  to  l>e  known  in  the  greater  ' 

only  to  those  with  whom  congenial  diipositioiu,  simtlaT  purauits,  < 

accidents  of  travel  had  associated  him  ;  a  oombinatioD  of  modestf  J 

tellect  and  conscience  rarely  to  lie  seen.     Tltat  those  who  coi 

may  linii  in  their  time  au  example  of  equal  merit  in  theBe  qualities,  iafl 

fervent  wish  of  ail  who  mourn  biB  lost  friendsltip. 


Bv  W.  V.  Keiih, 
State  Geologist  of  North  CAROi-tNA. 

{Read  b^ore  Via  Amtrican  PhUoMphical  Boe-U(y,  April  4rt,  1878.)   ' 

The  easturo  part  of  North  Carolina,  which  for  about  100  miles  from 
the  sea  has  a  comparstivuly  lt:vcl  or  very  £li){btly  undulating  surfhoe, 
wtiuse  «lope  teanai'd  docs  not  exceed  an  average  of  one  foot  to  tbe  mile. 
iit  occupied  |,'co]o){i«iUy  by  the  (sensibly)  horiiontal  strata  of  the  I'ost 
Tertiary  or  Tertiary  formations,  which  Minsist  of  anoompaotcil  wuids, 
clays,  marls  and  gravels  in  various  oommiztiire,  and  is  divided  by  the 
southeasterly  course  of  four  or  five  large  rirors  into  as  many  ;: 
xones  or  broad  Dattish  swells,  which  sbud  their  drainage  wster*  ii 
and  soutliettst,  by  a  system  of  small  tributaries,  into  the  larger  stre 
As  may  be  seen  by  reference  to  the  map  the  watershed  or  cr 
zones  lies  much  nearer  to  their  northeastern  margin,  dividing  tliem  into 
I.wi)  very  uuei|ual  slopes  or  drainage  areas. 

Iu  the  beginning  of  my  explorations  in  this  region  the  question  was 
ofttn  asked  by  the  more  observing  and  intelligent  citieens,  why  I' 
blufls  and  high  banks  are  always  found  on  the  south  side  of  the  rivq 
and  swamps  and  low  flats  on  the  north.    I  did  not  know,  and  is^ 
donbted  the  fact.    Bnt  my  att«ntion  being  called  to  it  the  obserr 
was  soon  ascertained  to  he  valid  to  a  very  remarkable  oit<<nl 
question  was  also  frequently  asked  which  presented  a  difficulty  i 
obviously  connected  with  the  former,  viz ;  wliy  the  marl  beds  (Hloc 
shell  beds)  are  found  only  xn  th4  *au(A  tid*  of  these  large  rivers. 
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observfttinn  vas  also  verf  soon  veriflsd  h«  to  its  general  applic»tion. 
Punning  the  Habject,  it  yroM  soon  noticed  that,  as  a  oonsequenue  of  thin 
t'>pogniphical  ctriK^ture,  ttie  great  ruads  as  well  as  ths  towns  and 
Ksidenoes  on  tbcBe  streanm  ai^  located  very  geueniUy  on  the  same  side, 
»  may  be  seen  bj  a  glance  at  the  map  of  the  State.  Anotlier  curious 
point  may  also  be  not«U  here ;  each  of  tliese  rivers,  between  the  point 
whcra  it  enters  the  champaign  and  its  mouth,  makes  a  gradual  sweep 
towards  the  south  (some  of  them  more  than  one) ;  so  that  they  conMSt  of 

or  more  curves,  whose  convexity  is  turned  southward,  prosenting 
ibo  appear.>noe  on  the  map  of  a  succesBiou  of  catenaries  hung  between 

or  more  fixed  points.  A  cross  section  of  these  interfluvial  zones 
will  present  about  the  followiug  appearance  : 


Ideal  section  across  the  Roanoke,  Tin,  Neuse  and  Cajie  Fear  Rivers; 
^,  Cretaceons ;  c.  Eocene ;  b,  Miocene ;  a,  Quateniitry. 

In  Reciting  an  explanation  of  this  pecnliar  topography,  the  theory  of  a 
gmdunt  subsidence  towards  the  south  was  first  eonsidercd.  Tlie  oh- 
Jeetions  to  it  however  were  obvious  and  insupcrxiblt?.  Finding  the  same 
observation  to  hold  for  the  curre»ponding  region  of  South  Carolina,  I 
conaullMl  the  Geological  Report  of  Prof.  Tuomey.  He  had  noted  the 
facts  and  their  persistence  through  more  than  one  State,  but  had  rested 
in  Qie  theory  of  an  unequal  subsidence.  The  sufficient  oltjeetion  to  this 
explanation  is  that  there  is  no  evidence  of  audi  a  subsidence,  but  mnch 
eridonoe  that  It  conld  not  have  taken  plaoe  without  producing  a  very 
observable  difTcrence  in  the  present  horizon  of  the  formations  affected. 
And  furthermore,  the  phenomenon  is  not  confined  to  the  superficial 
strkta  of  the  Quaternary  or  Tertiary  formations.  If  the  covering  of  these 
were  removed,  a  section  of  the  Cretaceous  would  present  the  same 
appearance.  The  cause,  therefore,  whatever  it  be,  has  acted  over  a  very 
iRTge  territory  through  u  very  long  period.  That  cause  is  doubtless  the 
rotation  of  the  eartii,  coactlng  with  the  force  of  the  river  currents. 
Without  stopping  to  refer  to  familiar  instniices  of  the  sensible  operation 
of  this  coamical  force  in  modifying  tlie  motions  of  projectiles,  it  is  suf- 
flcient  to  refer  to  the  well-known  law  of  motions  developed  by  Prof,  W, 
Farrel  in  tlie  Mathematical  Monthly,  -vol.  i.  p.  3tl7,  according  to  which, 
"In  whatever  direction  a  body  moves  on  tlie  surface  of  the  earth  there 
is  a  force  aritsing  from  the  earth's  rotation  which  deflects  it  to  the  right 
in  the  noithem  hemisphere,  but  to  the  left  in  the  southern." 

To  the  obvious  objection  tliat  the  deflective  force  of  the  river  i^urrent 
is  too  inconsiderable  to  produce  mcb  efiecCH,  the  equally  obvious  answer 


Kerr.J  192  jApHl  i 

is,  that  though  the  force  be  small,  it  has  been  active  for  a  very  long 
period ;  and  moreoveri  it  may  be  added,  since  these  river  valleys  were 
doubtless  scooped  ont  mainly,  (as  is  apparent  even  fhnn  the  above  sec- 
tion), during  the  (early  part  of  the)  drift  or  ice  period,  when  the  volume 
and  velocity  of  their  currents  were  immeasurably  greater  than  now, 
the  defective  force  of  these  currents  was  far  from  infinitesimal  in  amount, 
or.  insensible  in  aggregate  efifect.  These  river  valleys  were  excavated 
while  the  region  was  elevated  more  than  one  (probably  several)  handled 
feet  above  its  present  level,  and  afterwards  silted  up  daring  the  later 
ages  of  the  Ice  Period,  when  it  was  sunk  to  a  depth  of  more  than  400 
feet  lower  than  now,  and  then  re-excavated  as  the  continent  rose  the 
second  time  from  the  sea.  At  the  close  of  the  Tertiary,  when  the  coast 
was  elevated  so  as  to  bring  this  territory  above  the  waters  of  the  Atlantic, 
the  surface  was  doubtless  left  comparatively  level  with  a  gentle  slope 
seaward ;  and  the  rivers,  in  seeking  their  channels  by  the  lines  of  quickest 
descent,  may  be  supposed  to  have  divided  it  into  belts  whose  drainage 
surfaces  north  and  south  were  about  eqiud.  But  as  their  course  was 
over  the  surface  of  uncompacted  sands,  clays,  Ac,  these  currents,  by 
the  incessant  impact  of  their  waters  upon  the  right  bank  would  gradually, 
but  more  and  more  slowly,  eat  their  way  southward.  Whenever  an 
obstacle  was  encountered  in  this  southward  movement,  in  the  form  of 
resisting  clays,  compacted  earths  or  projecting  iocks,  the  course  of  the 
river  above  would  be  thrown  into  a  curve  with  its  convexity  to  the 
south. 

It  is  obvious  that  under  similar  conditions  these  phenomena  must  be 
observable  elsewhere,  that  is,  in  regions  where  wide  level  tracts  of  un- 
consolidated earths  have  been  traversed  for  long  periods  by  strong  river 
currents,  especially  by  the  floods  of  Qlacial  and  sub-glacial  times.  And 
even  in  regions  occupied  by  the  older  rocks  the  effects  of  this  foroe  of 
the  earth's  rotation  may  manifest  itself,  for  example,  in  latitudes  wjbere 
the  decomposition  of  the  rocks  more  than  keeps  pace  vrith  the  abrasive 
and  transporting  power  of  the  meteoric  waters.  The  middle  region 
of  North  Carolina  furnishes  an  illustration.  Observant  farmers  who 
have  been  long  accustomed  to  haul  their  produce  to  Bouth  Carolina, 
across  the  course  of  the  principal  streams,  have  asked  me  why  they  had 
all  the  worst  hills  to  ascend  going  to  market  and  only  moderate  acclivities 
returning.  In  this  region  the  rocks  are  concealed  by  a  thick  covering  of 
earth,  80  to  50  feet  and  more,  (resulting  from  their  decomposition  in 
situ) ;  so  that  the  conditions  being  somewhat  similar  to  those  existing 
near  the  coast,  the  topography  may  be  supposed  to  have  been  affected 
to  some  extent  by  the  rotation.  If  this  theory  be  valid,  of  course  it  will 
receive  confirmation  from  observations  in  other  parts  of  the  world  where 
the  proper  conditions  coexist,  '*and  if  not,  not." 
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The  cumulative  evidences  of  a  commeDSurable  unity  of  law,  in  atmos- 
plieric  tides,  gaseous  expiosions,  sonant  and  luniinoiis  vibration,  molar 
And  molecular  inertia,  satellite  distances,  solar  and  planetary  rotation, 
gravitating  and  nia^etic  action,  encourage  a  more  minute  luveEtigation 
into  the  character  of  the  planetar;  and  itellar  harmonies. 

We  are  at  present  unable  to  introdace  any  considerations  connected 
with  the  velocity  of  gravity,  except  the  probability  that  it  is  uniform  at 
all  distances.  It  &eeius  reasonable,  however,  to  extend  the  oscillatory 
iiypotheeis  to  all  primary  forms  of  force,  and  to  suppose  that  there  may 
lie  some  tendency  to  harmonic  vibrations,  of  inconceivable  velocity, 
which  may  have  contributed  both  to  the  original  arrangement  and  to  the 
present  stability  of  tbe  solar  system. 

I  have  already  showii*(an{«,  xii,  S18-532)  a  disposition  to  ag^gation 
in  accordance  with  the  coiirdinates  of  logarithmic  curves,  not  only  within 
our  immediate  system,  but  also  in  tlie  interstellar  spaces.  Tbe  same 
tendency  is  seen  in  tbe  differences  of  atmospheric  pressure  at  dttTerent 
altitudes,  being  n  necessary  consequence  of  griseous  or  other  analogous 
elasticity.  1  bave  also  shown,  in  the  foregoing  communication  on  "Oscil- 
latory Forces  in  the  Solar  System,"  thitt  the  alternate  planets,  commen- 
cing at  either  end  of  the  series,  are  arranged  in  a  more  obvious  geomet- 
ric^ progression  thau  the  intermediate  planets,  but  that  all  appear  to  be 
posited  by  simple  oscillatory  laws. 

A  closer  scrutiny  has  detected  additional  relations,  involving  nut  only 
the  typical  ratio  between  uniform  luminous  and  gravitating  motions  (tt), 
and  the  ratio  of  linear  oscillation  (3),  bat  also,  at  the  centre  of  inertia  of 
the  planetary  belt,  the  ratio  between  tlie  squares  of  the  distances  of  com- 


parable actual  and  virtual  fall  I 


The  compared  velocities  being 


uniform,  the  distances  vary  as  the  times  ;  but  the  distances  fallen  through 
by  gravity,  vary  as  the  sqnares  of  the  times,  and,  consequently,  as  the 
squares  of  the  distances  in  uniform  velocities.  The  difference  between 
r  and  3  is  so  slight,  that  tbere  might,  perhaps,  l)e  Rome  room  to  gueiAion 


which  of  tbe 

parisons  seem  to  show  that  the 
eiightly  predominant: 
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s  influential  -,  but  the  following  c< 
itio  of  linear  oscillation  is,  ^lerhapn, 
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I.    Alternate  Planetary  Series. 

Theoretic.       Obsenred.         Ratio.     Mas.  InterraL* 

Neptuno 30.043  80.087  8.149  8.174 

Saturn 9.563  9.539  8.130  8.174 

Mean  Asteroid 3.044  3.047  3.047  2.906 

Earth,  perihelion 969  .966  3.137  3.174 

Mercury,     "         308  .319 

Earth,  mean 1.000  1.000 

Uranus 19.231  19.183  3.687  8.776 

Jupiter 5.196  5.208  8.416  8.864 

Mars 1.522  1.524  2.106  2.118 

Venus 711  .723 

The  closeness  of  approximation  between  the  theoretic  and  observed 
values,  and  the  near  accordance  of  the  ratios  to  musical  intervals,  in- 
duced me  to  apply  the  test  of  a  harmonic  progression,  based  upon  the 

centre  of  linear  oseillation  (}),  the  general  expression  for  the  several 

2 
terms  being  —  .    I  fbund  tlMit  the  mean  planetary  positions  could  be  in- 
3n 

dicated  by  temw  of  such  »  progression,  even  more  precisely  than  by 
Bode^s  law,  inasmuch  a»  the  asteroidal  belt  is  skipped,  and  additional 
light  is  tHrown  upon  planetary  eccentricities. 

We  have  therefore  three  co5rdiiiate  agencies,  one  of  centrifugal  oscilla- 
tion, represented  by  my  modification  of  Bode's  law  ;  one  of  centripetal 
oscillation,  represented  by  the  above  harmonier  law ;  and  one  of  uniform 
gravitating  oscillation,  combined  with  the  square  of  the  ratio  of  the  time 

of  fall  to  the  tim»  of  revolution,  represented  by  -^ — •      The   two  former 

series  seem  to  be  attributable  to  the  combined  centripetal  and  centrifugal 
activities,  at  the  two  principal  centres  of  inertia  in  our  system,  Sun  and 
Jupiter.  I  therefore  take  the  mean  perihelion  distance  of  Jupiter  as  the 
point  d^  appui  of  my  harmonic  series,  and  construct  the  Bode  series  in 
such  manner  that  its  sum  shall  be  equivalent  to  the  corresponding  har- 

monic  sum.    The  importance  of  the   —-  series,  is  obvious  at  a  glanoe. 

o2 

The  doubling  of  the  second  term  of  that  series,  to  give  the  bracketed 
mean  dista;ice  of  Uranus,  and  the  halving  of  the  third  term,  to  give  the 
bracketed  mean  distance  of  Mars,  are  curiously  suggestive. 

In  the  following  table,  m  denotes  mean  distance  ;  p,  perihelion ;  a, 
aphelion.  The  musical  intervals  represent  the  number  of  semitones  in 
the  ideal  scale,  propoi-tionate  to  the  corresponding  theoretic  planetary 
distances  from  Jupiter^s  mean  perihelion.  The  planetary  eccentricities 
are  subject  to  such  variations,  that  it  is  obviously  important,  in  a  pre- 
liminary comparison  of  this  kind,  to  consider  the  secular  m4an  aphelis 
and  perihelia. 

'According  to  the  Ideal  scale  in  which  each  semitone  is   ^  2|/'  2. 
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II.    Triple  Planetary  Series. 


[Chase. 


cc 
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Saturn, 


Obsenred.  Harmonic    Bode. 

m    30.0a70 
p    29.7353  ex  VP  29.8692  29.5303 
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m 
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rcury,        a 
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nus, 
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a    20.0432  §  '^ 
m    19.1836 
10.  J  " 

9.5389 
5.2028 
4.9782  Base 
3.0440 
1.6442 
1.5237 
1. 

.9661 

.7233 

.6978 

.5552 

•4555 


19.9128  19.8218 


9.9564  10.1131 


;:«  -i-  82  —  30.0435 


[-*-f.  16  —  19.1262] 
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32—   9.5631 
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A 
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4.9782 


1.6594 


5.2588 

2.8317 

1.6181 


.9956    1.0133 


^8 


.7113 


;j7l  -H  32  Interval?. 

31 
31) 
24 
22 
12 
11 
1 
0 

20i 
28 
28 
34 


;:*H-32—    3.0440 


[-*-i-64—    1.5220] 


32  —      .9689 


i079 


(i 


.8871  Ti^  " 
.3187  jh  " 


in,  Theoretic 
*>*     Observed 


.5531  38 

.4526  41 i 

.3829  .4045                                           44J 

.3319  ;jJ-j_32—      .3084    47, 4.S 

69.8033  68.4658  64.5761 

69.8407  68.7104  64.6110 

Th6  significance  of  the  above  table  may,  perhaps,  be  increased,  by  the 
following  considerations : 

1.  £ac)i  eeries  precisely  represents  actual  planetary  positions. 

2.  The  combined  influence  .of  the  three  series  is  such  as  to  produce 
planetary  eccentricity,  and  to  give  an  approximate  value  of  such  eccen- 
tricity for  each  planet. 

3.  In  centrifugal  emanation  and  centripetal  acceleration,  the  unifoi*m 
Telocity  of  radial  light  and  circular  revolution,  orbital  inertia  and  ten- 
dency to  centres  of  linear  oscillation,  elasticity  and  harmonic  undulations 
in  elastic-media,  there  are  verae  causae  which  might  lead  us  to  look  for 
each  of  the  three  series. 

4.  Each  series  seems  to  exert  a  nearly  equal  influence  upon  the  planeto- 
taxis,  as  is  seen  by  the  observed  and  theoretic  sums. 

5.  The  accordance  between  the  theoretic  and  observed  values,  is  almost 
precisely  equal  in  the  harmonic  and  circular  series  (within  about  j^  of 
one  per  cent.)  and  more  than  six  times  as  close  as  in  the  Bode  series 
(more  than  ^  of  one  per  cent). 

6.  The  two  predominant  gravitating  tendencies  in  the  solar  system  are 
towards  the  Sun  and  towards  Jupiter. 

7.  The  centre  of  gravity  of  the  Sun  and  Jupiter  is  at  about  1.060  X 
solar  radius  from  the  Sun's  centre.  The  mean  aphelion  centre  of  plane- 
tary inertia  (9.6615)  is  about  1.069  X  the  mean  perihelion  centre.  Jupi- 
ter's mean  eccentricity  (.0432)  is  about  §  X  the  solar-jovian  eccentricity 
(.066  V 
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8.  The  mean  perihelion  distance  of  Jupiter  corresponds  with  the  dis- 
tance of  a  planetary  revolution  which  would  be  synchronous  with  the 
mean  sun.spot  period.  The  mean  perihelion  of  Saturn  (9.078),  corKS- 
ponds  with  the  mean  perihelion  centre  of  planetary  inertia  (9.039). 

9.  The  eighth  term  of  the  ^  -  series  (2.137  X  solar  radius),  is  equiva- 

lent  to  about  twice  the  distance  of  the  solar-jovian  centre  of  gravity 
(1.066).  The  third  term  of  the  same  series  is  about  twice  the  mean  radius 
vector  of  Mars. 

10.  The  Satumian  year  is  to  the  terrestrial  year,  nearly  as  the  solar 
rotation  is  to  terrestrial  rotation,  or  as  solar  is  to  terrestrial  superficial 
gravity. 

11.  The  harmonic  series  between  Jupiter  and  the  inner  limit  of  the 
planetai-y  belt  (},  J,  i,  1,  J,  ^i,  ^,  ■^),  is  remarkably  simple.  If  we  in- 
terpolate as  many  harmonic  means  between  each  of  the  terms,  as  are 
equivalent  to  the'number  of  remaining  planets  (7),  the  series  may  be  ex- 
tended to  the  outer  planetary  limit. 

12.  The  ultra-jovian  series  (2,  4,  6,  ^  ;  or  J,  },  }  t{;)  renders  each  of  the 
supra-asteroidal  planets  subservient  to  the  stability  of  the  system.  For 
if  all  the  exterior  planets  were  in  conjunction,  Jupiter  would  be  near  the 
centre  of  linear  oscillation,  between  their  centre  of  gravity  and  the  Sun ; 
when  Jupiter  and  Saturn  are  in  opposition,  Saturn,  moving  more  slowly 
than  Jupiter,  may  be  regarded  as  somewhat  pivotal,  and  the  Sun  is  near 
the  centre  of  linear  oscillation  ;  the  Sun  is  also  near  the  centre  of  linear 
oscillation  when  Saturn  and  Uranus  are  in  opposition ;  Uranus  is  near 
Neptune's  centre  of  linear  oscillation,  when  those  two  planets  are  in  con- 
jnnction,  and  the  time  of  luminous  oscillation  between  Uranus  and  the 
Sun's  surface,  appears  to  be  precisely  coincident  with  tlie  time  of  planet- 
ary oscillation  at  the  Sun's  surface. 

13.  The  Bodeian,  Circular,  and  Harmonic  Series,  all  concur  in  indica- 
ting alternate  planetary  positions,  except  in  the  asteroidal  belt,  which  is 
at  the  extremity  of  linear  oscillation  when  Jupiter  and  the  Sun  are  re- 
garded as  fixing  the  length  of  the  simple  pendulum. 

14.  The  eccentricity  indicated  within  the  asteroidal  belt  I  (3.044—2.832) 
-=-  2.832],  is  nearly  equivalent  to  the  mean  eccentricity  of  Mars  (.079). 
The  Bodeian  asteroidal  term  represents  twice  the  mean  perihelion  dis- 
tance, while  the  cii*cular  term  represents  twice  the  mean  distance,  of  Mars 
(2.8317,. 2.8064;  3.044,  3.047),  and,  very  nearly,  the  ratio  of  Jupiter's 
mean  perihelion  to  Mars's  mean  distance  (3.028). 

15.  The  inner  limit  of  the  asteroidal  belt  is  near  the  linear  centre  of 
oscillation  of  the  outer  limit. 

16.  The  musical  intervals  are  generally  such  as  to  produce  chords 
between  any  two  adjacent  theoretical  planetary  positions.  But  where 
quarter-tones  occur,  the  discordant  vibrations  seem  to  have  broken  up  or 
disturbed  the  tendencies  to  planetary  aggregation,  aiding  in  producing 
the  asteroidal  belt,  giving  Mars  and  Mercury  their  great  eccentricity,  and 
obliterating  the  planet  between  Mercury  and  Venus. 
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IT.  Centres  of  linear  osciliaUott  are  tonaA  witliin  tlie  uRteroidnl  belt 
at  the  oppofiitioiu  of  Neptune  and  L'miiui*,  Neptniie  and  Siiluni,  Vrauus 
and  Jupiter.  The  immense  iuertia  of  the  Sun  aeems,  in  cauli  iif  thoH 
C1UH.4,  to  have  disturbi'd,  without  wholly  deatriiying,  the  teuduncics  In 
pl&netary  a^regation. 

le.  A  careful  esmiination  sliuws  numerous  other  periticliou,  mean,  or 
aphelion  distances,  connected  with  centres  of  linear  oscillation,  some  uf 
which  I  propose  to  enumerate  in  a  sulwequeut  communication. 

ID.  Saturn's  meiin  aithelion  {lOt  is  a  mean  proportional  between 
Jupit«r'B  mean  perihelion  (4-B7Bi  and  the  mean  aphelion  of  Uranus 
(30.l>4:l>,  as  well  ns  between  Uranus's  mean  perihelion  (16.32^1  and 
Jupiter's  mean  aphelion  (-i.43Ti. 

SO.  The  geometric  mean  of  the  theoretical  harmonic  planetat;  distances 
(3.13716),  varies  less  than  one-fortieth  of  one  por  cent,  from  'lie  geometric 
mean  of  the  actual  pUnetiLrj  distances  (S.13QM).  Tlus  approximation 
corresponds  in  precision  to  the  one  given,  in  mj  paper  on  "Tlie  Uamuts 
of  Bound  and  Light,"  between  the  nieaii  wave  length  of  the  Prjunhofer 
tines  and  those  of  the  musical  Bcale. 

21.  The  inner  limit  of  the  asteroidal  belt  (Flora  —  3.3)  i»  nearly  coin- 
cident with  the  geometric  planetary  mean.  , 

23.  The  year  at  the  bnrraonio  theoretical  aphelion  of  Mars  (^l.SSS  ~> 
2.13T6),  Is  to  the  terrestrial  year,  as  the  geometric  planetary  mean  is  to 
tha  Eailh's  mean  radius  rector.  By  means  of  this  ratio,  Pierce's  Fbyllo- 
taclic  series  ma;,  perhaps,  be  connected  with  the  hanuoiiic  series. 

23.  The  linear  centre  of  oscillation  of  Jupiter's  radius  vector,  and  the 
shorter  extremity  of  the  solar-jovian  linear  pendulum  of  wliicli  the  Sun 
occupies  the  ceutre  of  oscillation,  are  both  in  the  asteroidal  belt. 

21.  The  potential  of  cm  fini  iu  a  gravitating  mass  (mr')  varies  ss  the 
product  of  the  mata  by  the  distance  intii.  or  at  the  surface,  rnri,  there, 
fore  the  product  of  the  mass  by  the  railius  may,  perhaps,  represent  the 

niting  exunrsion  of  communicated  elastie  undulation  at  the  surfsoe. 
t>ucli  is  at  least  tlie  ease,  if  the  theoretical  velocities  of  sound  and  light 
ara  the  limiting  velocities  at  the  Earth  and  Sun. 

20.  The  velocity  communicated,  during  a  given  annular  rotation,  by 
Sarth  and  Jnpitor  (the  controlling  orbs  of  the  intra  and  extra-asteroidal 
systems)  to  falling  bodies  at  their  surface,  is  to  tho  velocity  oommiLni- 
cited  by  the  Sun,  iu  an  e<iuivalent  angular  rotation,  as  planetary  velocity 
t  the  Sun's  surface,  is  to  the  velocity  of  light. 

26.  The  centres  of  linear  oscillation  between  Neptune's  mean  aphelion 
and  Uranus's mean  perihelion  (3.1019),  and  between  Neptune's  perihelion 
and  t'ranua's  aphelion  (3.4.)03),  are  near  the  apparent  inner  and  outer 
limits  of  the  asteroidal  belt. 

It  gives  me  great  pleasure  to  acknowledge  my  indebtedness  to  Stock- 
well's  discussion  of  the  secular  \-ariatious  of  the  planetary  elements,  for 
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the  amount  of  verification  his  results  have  affoi'ded  to  my  hypotheses. 
I  subjoin  his  determinations  of  the  mean  eccentricities,  and  the  mean 
perihelia  and  aphelia  which  represent  those  determinations. 

E            p  a                                E            p             a 

Mei-cury,  .1766064       .3187  .4555  Jupiter,     .0431601     4.9782     5.4374 

Venus,     .0818165^    .6978  .7489  Saturn,      .048*504     9.0777   10. 

Earth,      .0838676       .9661  1.0339  Uranus,     .0448614  18.3221   20.0482 

Mars,       .0790650     .14033  1.6442  Neptune,  .0100389  29.7353  30.8385 


OX  THE  FLAT-CL\WED  CARNIVORA  OF  THE  EOCENE  OF 

WYOMING. 

By  Edward  D.  Cope,  A.  M. 

(Read  before  ilie  Atnerican  Philosophiail  Society y  April  4,  1873.) 

MESONYX.    Cope. 

Tliis  {(enus  was  described  by  the  writer  in  the  Proceeding  of  the 
American  Philosophical  Society  for  1872,  p.  460.  It  was  there  referred 
to  the  Carnivor^^  and  stated  to  resemble  Ilyanodon  in  some  respects. 
I  propose  on  the  present  occasion  to  attempt  a  more  exact  determi- 
nation of  its  structure  and  relationships.  The  only  species  yet  cer- 
tainly referable  to  it  is  Mesonyx  obtusidenSf  Cope,  1.  c,  which  is  repre- 
sented by  a  fragmentary  skeleton.  There  are  preserved,  portions  of  the 
skull  with  the  teeth,  chiefly  mandibular;  numerous  vertebras  from  all 
parts  of  the  column ;  parts  of  scapula,  ulna  and  fore  feet ;  portions  of 
pelvis,  femonv  tibiie,  tarsals,  metatarsals,  and  phalanges. 

The  num9i*ous  unjuiculate  dig-its,  the  sectorial  character  of  the  molar 
teeth  and  the  chanicteristic  form  of  the  astragalus  demonstrate  this 
ijonus  to  belonjj  to  the  Carnitora  Ji-^sifyedia,  It  becomes  interesting 
then  to  determine  the  relations  of  an  Eocene  type  of  the  order  to  the 
families  now  living. 

The  cervic4il  rert^bnw  are  damaged.  The  dorsals  are  strikingly  smaller 
than  tlie  lumbars,  being  less  than  half  their  bulk.  They  are  opistho- 
cY>Han  with  shallow  cu|>s,  and  the  centra  are  quite  concave  laterally 
and  infertoriy.  The  c«^ntni  of  the  lumbars  are  more  truncate,  with  a 
ti*ace  of  the  opisthoccnlian  structure,  and  are  quite  depressed  in  form. 
T\\y  median  part  of  the  series  is  more  elongate  than  in  the  correspond- 
ing vertebne  of  the  genus  Gini*,  They  exhibit  an  obtuse  median  longi- 
tudinal angle,  on  each  side  of  which,  at  a  little  distance,  a  nutritions 
artery  entered  by  a  foramen.    The  zygapophyses  of  the  posterior  himban 
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have  iDterlo«1ui)g  artloolatioiui,  the  posterior  with  a  cotivex  eslerior 
articular  tuce,  the  ajiterior  with  a  concave  anterior  one.  The  sacntm 
ia  Dot  oorapletely  preserTed,  throe  codsiiifled  centra  remain.  Tlicse  are 
luure  elongate  and  the  diapopliyscB  have  lesA  expansion  tlian  in  Felii, 
Hgirmi,  CanU  or  ETraui.  Thej  are  much  flattened,  and  the  middle  one 
has  two  slight  median  longitudinal  angles.  The  caudal  vertebne  in- 
dicate a  long  tail,  with  Htout  base.  Its  proximal  vertebra  arc  depi-eaaed, 
and  with  broad  anteriorly-directed  diapophyseB.  Ttie  more  distal  veil«- 
brffi  have  sub-cylindric  centra;  the  terminal  ones  are  very  smalt. 

The  glenoid  cavity  of  the  4capula  is  shallow ;  the  comeoid  proceea  is  a 
short  hook  separated  by  a  strong  groove  from  the  edge  of  the  former. 
The  spine  is  well  developed.  In  the  clmi-aotor  of  the  coracoid,  this 
genua  resembles  Felu  more  than  Canii  ur  Urtun.  The  ulna  exhibits 
little  trace  of  articular  face  for  the  radluB.  less  than  in  Fill*  or  Canii. 
Its  humeral  glenoid  face  is  more  convex  transversely  In  its  niiteiior  or 
vertical  portion  than  in  those  genera,  and  a  little  mote  than  in  Urtiu. 
In  the  hind  limb  the  femur  resembles  that  of  .other  Carnieora  in  nil 
eBseutials.  The  rotular  groove  !s  narrow  and  elevated,  the  inner  maigin 
a  liule  higher.  The  condyles  are  rAthor  narrow,  the  inner  with  lens 
transverse  and  antero-posterior  extent,  and  separated  by  a  wide  and 
deep  fossa.  The  patella  is  narrow,  thick,  and  lruncat«  at  one  end.  Tlie 
proximal  end  of  the  tibia  exhibits  a  very  prominent  and  well  elevated 
crest  or  spine,  which  bounds  a  deeply  exoavated  fossa.  Tlie  articu- 
lar fitceu  are  separated  by  a  deep  notch  behind ;  the  external  is  a 
little  the  larger  aud  is  produced  into  a  point  outwards  and  backwards ; 
it  tacks  the  notch  of  the  antero-exterior  margin  bo  distinct  In  CitnU,  but 
possesses  an  emarginatlon  at  the  outer  base  of  the  crest  homologous 
with  it.  Tho  general  form  is,  however,  more  like  that  of  Canii  than  of 
Felit,  and  least  tike  that  of  Uriui.  Tlie  distal  extremity  of  tlie  tlhia 
present*  Carnivorous  characters.  The  two  trochlear  tiMfm  are  deeply 
impressed,  the  outer  wall  of  the  external  one  being  formed  by  the  fibula 
only.  The  anterior  mnrKinal  crest  is  more  elevated  than  the  posterior, 
and  presents  an  overlapping  articular  face  between  tho  fossw  for  a  cor- 
responding tuberosity  uf  the  neck  of  the  astragalus.  Tlie  inner  malleolus 
ia  entirely  without  the  groove  for  the  tendon  of  the  libiDli'  po»iie\ta 
muscle,  and  theroforo  different  from  many  of  the  digitigrade  Carnitora. 
It  has  an  ovate  truncate  surfaoe.  On  the  anterior  fikce  opposite  the 
inner  trochlear  groove  is  a  rather  small  but  deep  fossa. 

The  n»triiffalut  has  an  elongate  oblique  neck  and  a  navioular  extremity 
■lightly  expanded  inwards.  Tho  troelilear  ridge.t  are  well  elevated,  and 
not  very  oblique  to  the  true  vertical  plane,  being  much  as  in  the  dog. 
The  dietal  extremity  Is  quite  different  from  Pilii,  JT^ann,  Caalt  and 
Urttif  in  having  a  rather  narrow  convex  facet  next  the  cuboid  liotie  ex- 
tending from  front  to  rear,  and  in  having  the  navicular  facet  pulley-like 
or  slightly  cimcavo  in  transverse  section,  while  it  is  strongly  convex 
antero-postoriorlj.     This  is   part   of  the   peculiarity  presented   by  llie 
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liiud  foot  in  this  genus.  Behind  tlie  navicular  facet,  on  tlie  aupvrf 
fniue,  le  a  tuberoaity  whicli  Btopa  the  flexure  of  the  foot  by  conta^^t  n 
the  tibin ;  n  trace  of  it  is  seen  in  the  dog.  The  culcanenm  lias  the  ci 
pressed  foiTU  of  the  digit1|,'r!uies,  but  tbe  broader  interval,  and  co' 
external  astragaliiie  facets  resemble  much  more  those  in  the  bears, 
cuboid  facet  is  a  frustruni  of  a  triangle  with  the  apei  directed  iut 
and  downwards. 

The  mctapodiai  bones  are  rather  elongate,  and  flattened  s 
transverse  in   position.     A  second   metatarsal   is  moi-e   flattened  t 
eorretiponding  bones  of  Canin  and  Fell:    Its  cuneiform  fa«et  is  s 
what  concave  transversely.    Tbe  phalanges!  oondylea  are  famished  w 
an  anterior  and  inferior  carina,  which  is  wanting  above ;  tbe  Artiev 
face  is  wide  above  as  iu  Canit,  and  is  bounded  by  a  transverse  fossa  ^ 
jn  digitigrade  genera.     Tbe  phalanges  of  the  flrst  series  u 
and  curved  us  in  Felis,  being  relatively  longei'  than  in  Vrnii. 
of  the  other  series  are  quite  short.     The  nngues  are  short  and  tlfttt^M 
their  inferior  sarfaoe  is  nearly  plane,  and  the  superior  but  little  cunv* 
A  shallow  groove  divides  the   upper    face    longitudinally  to  the  t 
tremity.    The  margin  below  in  acute  to  a  slightly  coiitracicd  I 
There  is  no  indication  of  collar  for  reception  of  the  horny  sbeath,  e. 
perhaps  a  slight  area  of  fracture  on  each  side,  and  there  is  n< 
tuberosity  below  for  insertion  of  flexor   tendon.     Tbe   middle   of  tttf 
proximal  part  of  tbe  unguis  is  a  rained  plane,  and  on  each  side  of  it,  at 
the  neck,  two  arterial  foramina  enter.    There  is  a  small  foramen  in  tb» 
groove,  and  several  smaller  ones  near  the  margin.    These  ungues  re- 
seiuble  somewhat  those  of  some  tortoises.     Tbey  were  found  with  the 
other  phalanges,  with  which  they  agree  in  size  and  articulation,  and  no 
doubt  belong   to  the   same   animal.     It   is  evident  that  they  diflbr  in 
character   from  those  of   moat  existing    Camivora.     The   jienultimat 
phalanges  agree  with  thera  in  the  depresKed  form  of  their  proximal  t 
tioalar  f^oes,  wautipg  entirely  the  triangolar  form  so  eliara^teristie  ^ 
C'aruieora,  esperiatly  of  the  cats  and  dogs.     The  short  flat  shaft  of  t] 
Ktme  ts  almost  equally  peculiar. 

The  fraiUum  is  fragmentary.  The  malar  bone  of  the  right  side  is 
similar  iu  position  and  form  to  that  of  the  CuniAr,  CHpCGiuUy  in  tbe 
presence  of  a  weak  angle  only,  to  mark  tbe  posterior  bolder  of  the  orbit. 
It  ha*  a  much  le«B  expanded  union  with  the  maxillary  than  in  tbeoe 
aoimalB,  and  is  proximally  shallower,  tliieker  and  more  prominent.  It* 
posterior  portion  Is  more  plate-like. 

There  are  numerous  l4«th  preserved,  bnt  separate  from  the  sknll  and 
ni<utly  mandibular.  The  inferior  canine  is  stout  espedally  in  the  root, 
whioli  is  ft  flat  oval  in  seotion.  The  orown  Is  but  little  curved,  slightly 
compresaed.  and  without  edge  or  gruove.  The  premolars  graduate  ii 
tlie  m»la»,  so  that  tbe  line  Uif  distinction  is  not  easily  di  ~ 

first  premolar  has  a  single  root;  the  crown  fa  slightly  coniu,  with 
small  tub«rcle  at  the  base  behind.    TliU  tnbercle  Increases  in  iixa  on 
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^molars  S  vid  3,  and  beoomoB  on  the  true  molars  a  longitudinal 
jntting  edge  extending  along  tho  axis  of  the  crown,  not  much  elevated  . 
Mmvb  a  wide  base.  It  occupies  half  tbe  length  of  tbe  crown  in  tlie 
'Jtrg^f  molaro,  and  is  preceded  by  an  elevated  conic  cusp.  In  front  of 
Uie  base  of  tbis,  a  small  conic  tubercle  projects  forwards,  wliicli  appeared 
H  A  rndiment  on  the  third  premolar.  The  number  of  mandibular  teeth 
would  »pi>ear  to  be,  P.  M.  8,  M.  4.  No  portions  certainly  referable  to 
the  euimrior  molars  nere  found. 

Conelvtion.  In  Humming  up,  it  may  be  accepted  as  a  rusult  of  the 
Kbove  analysis  that  the  genua  Mewayr  representa  a  family  of  Camivoni 
MfitifToda,  distinct  from  any  now  living  on  tiie  globe.  The  form  of  tlio 
UtT^^luR  renders  it  probable  that  the  inner  toe  is  wanting  or  riidimental, 
d  that  there  were  four  iligita  on  the  hind  foot.  The  foot  whr  also  short 
d  the  daws  flat,  and  altogether  without  prehensile  uae,  but  rather 
Adapted  for  aquatic  life.  The  number  of  molars  exceeds  that  in  any  re- 
nt &mily  of  Camittera  except  the  Protelfda,  and  tlieir  sectori.'kl  form  nU 
*  it  at  once  to  tlie  extinct  nyanodontida.  To  this  family  the  genus 
JfMomyiE  may  indeed  he  for  the  present  referred.  Among  recent  families 
It  approaches  nearest  the  Ciinida,  but  las  stnictures  borrowed  from 
Mihors,  while  its  numerous  molars  oonstitute  a  point  of  greater  genernli- 
IBtion  than  any.  Although  sectorials,  tliis  charaeter  is  not  nearly  so 
Barked  as  iu  the  existing  Carnttora,  the  cutting  edge  beiog  obtuse  and 
•CGUpying  half  the  crown  only,  while  tlie  elevated  cone  occupying  the 
peaiainder  distinguishes  the  genua  IVom  these  and  from  JlyannAon  also. 
9?he  lobe  corresponding  to  this  cone  is  preoetlcd  in  llytenodon  by  a 
•Dtting  edge,  in  Metonj/x  by  a  tubercle. 

MSSONTX  OBTl'BIDENS.      Cope. 

'    Proc^eedings  American  Philosophical  Soc.  18T3,  460  (August  15th}. 

Tliis  Species  was  as  large  as  our  largest  wolves.  While  the  proportions 
if  the  limbs  were  not  very  different,  the  form  was  rather  more  slender 
feohind.  The  orbit  was  smaller,  and  the  cheek  bone  more  prominent 
in  tliosc  animals.  The  long  tail  added  to  the  general  resemblance 
to  the  dogs.     The  measurements  are  as  follows  : 


Length  malar  bone 0.073 

Depth  "        in  front 016 

"  "        at  postorbitnl  angle 033 

"  "  middle  of  orbit 015 

Thickness       "  "  "     013 

Transverse  diameter  glenoid  cavity  of  scapula 035 

''  "        ulnar      do.     for  humerus 014 

I^ength  centrum  dorsal  vertebra 019 

Diameter     "       transverse 018 

"  "        vertical 014 

liOngth  centrum  of  a  median  lumbar 030 
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M. 

Diameter  centrum  transverse 025 

"  "       vertical 016 

"  "  *«       firstsacral 014 

'*  "       transverse      **        026 

Expanse  of  do 046 

Length  of  two  sacral  vertebrae 049 

''         proximal  caudal 022 

Expanse  diapophyses     **    086 

Diameter  centrum  do.,  vertical 009 

"  "  transverse 015 

"  **      distal  caudal,  vertical 007 

"  "      do.,  transverse 007 

Chord  of  femoral  trochlea  and  condyles .0S8 

Width  trochlear  groove 018 

"      condyles 029 

*'      tibia  proximally 088 

Piameter  do.  antero-posteriorly 089 

"         shaft,  .050  M.  from  end , 017 

''        distal  extremity  transversely 026 

"  "  «*         antero-posteriorly 018 

Length  patella 025 

Width        "      015 

Length  astragalus 080 

Width        "  above 016 

"  "  distaUy 017 

"  "  neck 012 

''      cuboid  facet  of  calcaneum 016 

Depth        "        "  "        Oil 

Width  of  a  second  metacarpal  (shaft) 012 

Depth  «*  "  (head)..; 014 

Width  "  "  distal  end 010 

Length  proximal  phalange *....* 0290 

Width  proximally 0100 

*'  ''         of  a  penultimate  do .00a5 

Length  '*  " 0110 

Length  ungueal  phalange 0150 

Width  medially 0065 

"       proximally 0070 

Length  crown  of  canine  tooth  (worn) 0300 

Diameter  of  base  fore  and  aft 018 

"         premolar(l)    "        006 

Length  crown  do '006 

u       base  premolar  (2) Oil 

Heightcrown        »*  009 

Length  crown  true  molar .018 

Width        "  "  008 

Height  of  cutting  edge 005 
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Tliere  are  no  cin^Iii  on  tbe  tu«th,  and  tbe  enamel  ia  peifectly  sninotb. 
The  appearance  of  tlie  crowns  ae  weU  as  the  bonea  indicateB  an  aduU 
animal. 

The  bones  of  this  animal  were  fonnd  logetlier  on  tbe  bluffs  of  Cotton- 
wood Creek,  Wyoming,  by  myself  while  attached  to  Dayden's  Geological 
Survey  of  tlio  Territories  for  1872. 

BYNOPLOTHERIUM.    Cope. 

Proceedings  American  Philosophical  Society,  18T2,  page  483,  read  Sep- 
tember 20th,  1872. 

Represented  as  yet  by  a  iilogle  speoius,  nhicU  is  known  fnira  frag- 
mentnry  remnins  of  a  aingle  iiidiviiiiial.  The  portiona  preserved  are  : 
a  large  part  of  tho  skull  witli  nearly  complete  dentition,  the  superior 
molars  loose ;  lumbar  and  caudal  TertKbne  ;  Urge  portions  of  both  fore 
limbs,  including  the  bones  of  tbe  feet;  smaller  portions  of  the  bind 
limbs  and  feet. 

The  bones  of  the  /ore  Uiabi  are  stout  in  their  proportions.  The 
Aum^riui  has  a  well  marked  rugose  line  for  musciilar  insertion  on  ita 
posterior  face,  but  no  prominent  angle.  Diatally  the  inner  and  outer 
condylar  tuberoaitiea  are  almoat  wanting,  and  there  is  neither  external 
aliform  ridge,  nor  internal  arterial  foramen.  The  olei^onar  and  eoronoid 
fo«ts;e  are  conAuent,  fumiing  a  very  large  supracondylar  foramen.  The 
condyles  are  modeiutely  coustricted  medially,  and  there  is  a  well  marked 
subroedian  rib  separated  from  the  outer  condyle  by  a  constriction.  Tbe 
Ifttter  ia  uontinncd  as  an  acute  ridge  on  the  outer  side  of  the  olecranar 
ia.  The  inner  condyle  ia  tbe  more  prominent  and  its  outer  margin  is 
a  shnrp  elevated  crest.  The  ufnu.  has  a  very  prominent  snperior  procesa, 
continuiug  the  cotyliia  upwards.  The  coronoid  proceae,  on  the  other 
baud,  is  rather  low.  The  radial  ootylua  ia  flat  and  broad.  Tlie  distal 
I  is  nut  preserved.  The  radiui  hixe  a  more  transverse  head  tlian  Canit 
or  Feii»,  and  has  three  aitieular  planes,  the  inner  being  a  wide  ob]i<iue 
truncation  of  the  edge.  The  shaft  is  angulate  below,  and  becomes  a 
tittle  deeper  than  wide  near  the  diabtl  end.  The  extremity  is  lost.  The 
tarpal  bonea  are  probably  all  present.  The  fore  foot  was  found  in  place 
BO  ihab  the  relations  of  the  bonea  are  known  with  certainty.  The 
scaphoid  and  lunar  appear  to  be  distinct.  The  former  exhibits  pi-oiimal- 
ly  the  inner  tuberosity,  then  a  alight  couoavity,  and  then  the  convexity, 
where  it  is  obliquely  truncated  ao  as  to  give  a  general  rhomboid  outline. 
Baneath  there  arc  but  two  farct«,  tlie  inner  the  deepest,  and  divided 
lengthwise  by  the  truncation  of  tbe  bone.  The  larger  facet  fits  correctly 
the  0-0.  trapezium  and  trapczoides.  The  lunar  waa  not  found  in  its 
place,  but  two  fragments  taken  from  the  matrix  just  behind  it,  adhering 
to  the  pisiforme,  probably  belong  to  it.  The  upper  face  ia  convex. 
Tlie  cuneiform  is  large  and  concave  lengthwise  above  for  tho  narrow 
ixtremity  of  the  ulna.  Below  it  has  a  large  concave  facet  for  the 
unciform.  VThe  pisiforme  is  of  unusual  size,  and  ia  as  atout  as  tbe  largest 
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metacarpus,  and  nearly  half  as  long  as  the  outer  (5th)  metacarpal.  It 
articulates  with  a  thick  Y-shaped  facet  of  the  cuneiform.  Its  extremity 
is  obtuse  and  expanded.  The  trapezium  is  large  and  attached  to  its 
metacarpus  laterally,  sending  a  process  downwards  posteriorly.  It  sup- 
ports a  narrow  articular  surface  for  the  metacarpus  of  a  small  poUex  or 
inner  digit,  which  is  not  preserved.  The  trapezoid  is  smaller  and  of  a 
triangular  outline,  with  the  base  forwards.  The  magnum  is  a  rather 
small  bone  articulating  as  usual  with  the  metatarsals  2  and  8.  It  is 
depressed  in  front.  The  unciform  is  a  large  bone  with  a  oonaideraUe 
external  anterior  surface.  Two-thirds  of  its  upper  surflEUM  is  in  contact 
with  the  cuneiform,  the  remaining  part  projecting  upwards  with  conTCx 
face  to  unite  with  the  lunare.    Below  it  supports  metatarsals  4  and  5. 

There  were  probably  five  digits  of  the  fore  foot,  the  inner  small  or 
rudinvental.  The  proportions  are  stouter  than  in  the  dogs,  but  not  so 
much  so  as  in  the  bears.  The  phalanges  have  a  length  similar  to  that  seen 
in  some  bears,  but  the  metatarsals  are  more  elongate.  The  lengths  of 
the  latter  are,  fifth  shortest,  then  2d,  8d  and  4th.  Their  condyles  are 
broad,  with  median  keel  behind,  and  shallow  supracondylar  fossa  in 
front.  The  first  phalanges  are  about  one-third  the  length  of  the  meta- 
carpals ;  the  sectmd  of  digit  No.  2  broad  and  stout  and  half  as  long  as 
the  phalange  of  the  first  row.  An  ungueal  phalange  has  a  aingolar 
form,  so  that  th«'  claw  might  be  supposed  to  have  a  subungulate  charac- 
acter.  It  is  fiat,  considerably  broader  than  high  and  with  expanded  and 
obtuse  extremity.  The  articular  extremity  is  depressed  and  transverse 
concave  in  vertical,  convex  in  transverse  section.  ^  The  anterior  three- 
fifths  of  the  superior  middle  line  is  occupied  by  a  deep  gaping  fissure, 
which  separates  tiie  extremity  into  two  points.  The  inferior  face  is 
entirely  flat>  there  being  no  tendinous  tuberosity.  The  sides  are  grooved, 
and  give  entrance  each  to  a  large  arterial  foramen  proximally.  These 
claws  resemble  those  of  yfffoni/x,  and  difier  remarkably  from  those  of 
existing  terrestrial  Carnitora, 

Of  hindrr  Umh  the  only  characteristic  pieces  remaining  are  the  navicu- 
lar, cuboid,  and  an  external  cuneiform  bone.  The  cuboid  is  rather 
stout,  with  a  slight  ei>ncave  facet  at  one  extremity  and  two  at  the  other, 
one  of  them  sinuller  and  sublateral.  The  navicular  is  wide  and  flat,  and 
with  a  strv>ugly  concave  astragaliue  facet.  Below,  it  presents  two  deep 
oblique  iH>ncave  facets  for  the  cuneiforms,  with  a  small  sublateral  one 
on  the  outer  side.  The  facets  of  the  cuboid  and  astragalus  indicate  four 
well  develoi>ed  digits  and  another  perhaps  smaller  one.  Thus  in  this 
genus  they  were  on  both  limbs  probably  5-5,  nk  ith  the  inner  smalL 

The  criininm  is  fractureil  alK>ve.  There  remain  the  squamosal  and 
penotic  bones,  occipital  condyles,  malar  and  part  of  maxillary,  botli 
premaxillaries  and  the  greater  part  of  both  mandibular  rami.  The 
squamosal  pnKess  of  the  zyg\>ma  is  produced  inferiorly  far  below  the 
auditory  meatus,  e\*en  further  than  in  the  bears.  Its  proximal  portion 
includes,  on  the  lower  face,  a  strong  groove  at  right  angles^  the  aylf 
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Of  the  onnium,  with  its  defloing  margins  nciite  and  promiuent.  Tbis 
is  ihe  tnuisv^rse  glenoid  oavity  of  the  eaniivorous  type.  The  zygoma 
isji  wide  curvature  iudicatittg  a  powerful  temporal  luusnle.  The  pos- 
terior angle  of  tUe  malar  ext«nds  well  posteriorly.  Its  anterior  portion 
projects,  forming  a  longitudinal  rib ;  there  is  no  produced  postortiital 
process.  The  tympanic  bone  is  produced  upwards  and  outwai'ds  niid 
Ibrms  a  tube  witli  everted  lips.  The  opisthotic  (roastotdl  separates  it 
wtirely  from  the  exoccipitsl,  and  overlaps  the  posterior  half  nf  tlio  tube 
by  a  laminar  eipanaion.  A  pit  in  this  bono  near  tlie  mtalai  exlfrnut 
npresents  the  insertion  of  the  stylohyal  ligament.  There  ia  no  bnlla, 
the  tympanic  chamber  being  small  and  with  thiek  walls.  The  character 
of  this  region  forbida  the  idea  of  any  tapiroid  affinities  on  the  part  of 
tiiiii  geaui,  nod  lesemblea  that  seen  in  tlie  bears  mure  than  that  of  any 
Other  oamivorons  type. 

The  premaxillariei  are  Tcrtico-obliqne  in  pAsition,  presenting  the 
■ureal  opening  directly  forwards  as  in  c-ats,  hut  with  a  atill  leas  promi- 
nent alvuolor  border.  The  borixontal  part  of  this  border  ia  indeed  very 
short,  including  but  two  small  incisors.  It  then  rises  verticilly,  and 
turns  obliqaely  backwards  to  the  mitxillary,  enclosing  a  deep  sinua  with 
anine  tootb.  From  the  anterior  side  of  tliia  sinus  tito  larger 
external  incisor  issues,  with  its  root  eitenaively  eiposed  externally.  A 
rib  ascends  from  the  front  of  its  nlveolua  to  the  anterior  or  iiitreal  margin 
of  the  bone.  The  triturating  surfaces  of  the  iuclsors  are  directed  back- 
wards, and  the  alveolar  edge  ia  thickened  in  front  of  tbera  with  a 
tuberosity.  The  teeth  are  much  worn  so  thnt  the  forms  of  the  crowns 
:it  be  determined,  but  projecting  .2a  inch  beyond  tlte  alveoli  they 
oiuprosaed,  the  large  outer  tooth  with  a  longitudinal  angle  in  front. 
The  mandiktilar  rami  are  quite  elongate,  and  indicate  a  cranium  near 
iie  of  that  of  the  brown  bear  ( Crtu»  itrrto*).  Their  form  is  slender, 
and  they  have  a  long,  rather  narrow,  symphysis,  whiuh  projects  obliquely 
fcirwanls.  The  angle  is  not  preserved.  The  mental  foramen  is  large 
ssuea  just  behind  the  canine  teeth. 
The  dentition  it  I.  ,5  ;  i;.  \ ;  M.  ^.  Tlio  canine  is  of  very  large  ^ze 
especially  the  part  protruded  beyend  the  alveolus.  The  crown  is  atout 
«t  the  base,  but  is  soon  compressed  and  obliquely  truncated  by  the 
attritiou  of  the  inferior  cauino,  on  its  inner  face.  Two  superior  molars 
ptvaerved  are  three-rooted,  and  the  section  of  the  crown  is  more  or  leas 
equally  trilobate.  The  number  in  the  maxillary  bone  is  estimated  at 
seven,  the  number  found  in  the  ramus  of  the  mandible.  There  are  six 
two-rooted  molars  below  and  probably  one  single'rooted  premolar, 
though  this  is  indicated  by  an  alveolus  only.  The  molars  are  rather 
>w  anlero-posteriorly,  and  arc  not  very  different  in  size,  except  that 
the  penultimate  ia  a  little  longer,  and  the  lost  a  little  shorter  thiiu  the 
otliers.  There  was  evidently  a  longitudinal  cutting  edge  behind,  and 
0  other  shorter  process  on  the  front  of  the  crown ;  the  edge  ia  pre- 
ed  on  the  last  tooth  and  reeeinhles  that  of  Muonyx,  so  that  I  have 
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little  doubt  that  the  rctnainder  of  the  tooth  wim,  as  in  that  geuuB,  »  c< 
tuboi'cle.    The  raost  i-umarkablo  feature  of  the  genua  is  e 
iiifeilur  ciraintiB.     These  *re  very  hirge  teeth,  and  are  directed  i 
tnediittely   foi'WBiils,  as  in  the  case  of  the   cutting   tueth   of  rodeK^ 
Thvy  work  vitb  tlieir  extremities  against  the  retiorse  crowns  uf  tlie  V 
extei'ual  incisorH  iihove-,  aud  lat^niUy  against  the  superior  can: 
are  separated  by  a  space  about  equal  to  the  diameter  of  on 
In  this  spaoe  I  lind  no  alveoli  nor  roots  of  teeth ;  the  outer  alTCohur  « 
eiteuda  far  beyond  the  Inner.     The  latl«r  terminates  opposite  the  n 
of  the  superior  canine.     It  may  be  that  there  are  no  inferior  incisor 

SuniQ  of  the  vertcbne  display  Btout  triangular  neural  spines;  o 
lumbars  the   posterior  zygapophyees  are  embraced    laterally  by  1 
grooved  correspondents  of  the  succeeding  vertebra.    Some  of  the  a 
vei'tebrte  are  long,  slender  and  witliout  neural  urch,  indicating  tliut  H 
genua,  like  Utionj/r,  h^d  a  long  slender  tail. 

Affinitiet.    Having  described  the  available  parts  of  this  form,  it  % 
roains  to  uouuder  its  place  in  the  Koologic&l  system.    The  structural 
the  dentition  of  the  upper  jaw,  with  the  mode  of  articulation  of  im 
mandible  remove  it  from  such  orders  as  Soihnliii  and  Edentata;  the 
only  remaining  ones  with  which  it  is  necessaiy  to  compare  it  are  the 
Perissodaetyia,  Proboicidia  and  Camirara,     As  many  of  the  diagnostic 
bones  are  wanting,  it  is  necessary  to  relyon  collateral  and  bmpirii 
indications  of  relationship.    From  tapiroid  types  the  development  4 
the  tympanic  region  distinguiKlies  it.     From  Proboscidians  the  slet 
feot  aud  reduced  ulna,  as  welt  as  the  longitudinal  crests  of  tl)e  t 
separate  it.    It  then  remains  to'comparo  it  with  PtriModaetgU*  of  ti 
types  which  possess  strong  canine  teeth.    In  points  of  resemMaooO  I 
these  wo  have  the  flat  claws  and  separate  scaphoid  and  lunar  b 
nevertheless  the  greater  number  indicate  truer  afllnity  to  the  Carnitv 
Such  are  tlie  external  transverse  glenoid  cavity,  the  teeth  with  ] 
tadin^  crests,   the  slender  digits,   the  well  developed  tympanic  1 
confirmatory  are  the  large  canine  teeth,  the  incomplete  orbit,  aud  t 
projecting  inner  condyle  of  the  humei-us.    The  form  of  the  claws  is  ip 
absolutely  incompatible  with  the  same  order,  as  it  is  approximat«d  1 
some  of  the  Scats. 

Among  Carnitorit,  the  feet  arc  like  both  dogs  and  bears.  The  v 
prominent  ))OBtgleDoid  ridge,  nnil  the  narrow  tympanic  chamber*  an 
decided  points  of  resemblance  to  the  licars,  but  the  ciiviim  tymjinni  is 
even  less  expanded  than  in  those  aiiiinuts.  The  characters  of  dcutttloa 
are  mure  like  those  of  the  llyitnodnntido'  and  Itetennr.  than  auy  nth 
group,  and  eveu  the  remarkable  inclsor-like  inferior  canines  ore  ■ 
proxiruated  by  the  anteriorly  directed  canines  of  llyitnadon  ieiiU>rh]tMhm 
LaiJ.  et  P»r. 

Asasumroary,  it  may  then  be  concluded  tliat  the  genus  .'lynoj-WA^rAi 
is  a  Carnivore,  presenting  a  number  of  points  of  reseiublaucv  to  t~ 
bear*,  and  to   the  extinct  Uj/am>dont;  but  that  its  distinot  soaphl 
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and  lunar  bones,  and  flat  claws  ally  it  to  other  forms  of  Mammalia^  show- 
ing it  to  be  a  more  generalized  type  of  the  order  than  either  of 
the  above.  The  peculiar  approach  of  the  lower  canines  is  a  special 
modification  for  peculiar  habits,  which  I  suspect  to  have  been  the 
devouring  of  the  turtles  which  so  abounded  on  land  and  in  the  waters 
of  tlie  same  period.  The  slender  symphysis  could  most  readily  be  in- 
troduced into  the  shell,  while  the  lateral  pi'essure  of  the  upper 
canines  with  the  lower,  would  be  well  adapted  for  breaking  the  bony 
covering  of  those  reptiles.*  It  is  not  unlikely  that  this  genus,  Mesonyx 
and  possibly  Hyanodon  form  part  of  the  lost  series  which  terminated  in 
the  Seals  of  the  present. 

STIYOPLOTHEBrUM  LABIXJS.      Cope. 

Proceed.  Amer.  Philos.  Soc.,  1872,  p.  483. 

The  cranium  of  this  species  is  rather  less  than  that  of  the  grizzly 
bear,  while  the  other  bones  do  not  indicate  so  large  an  animaL 

Measurements. 

M. 

Length  glenoid  cavity 0.045 

Width        "  *'      025 

Diameter  zygomatic  fossa 058 

Width  opisthotic  inside  for.  stylohyoideum 014 

Diameter  meatus  auditorius  extemus 012 

**        cavum  tympani 000 

Length  ramus  mandibuli  preserved 228 

**      of  series  of  seven  molar  teeth 131 

"  last  molar,  crown .• 0155 

Width  "  "      •..     .0080 

Length  of  penultimate    **      0215 

Width  "  **      0100 

Length  exposed  part  of  inferior  canine 024 

**  **  superior      **      032 

**  **  outer  upper  incisor 023 

Diameter  triturating  8ui*face  inferior  canine 028 

**       do.,  transverse 0160 

''        superior  canine  (antero-postorior) 024 

"        of  the  two  inner  incisors 010 

**        of  exterior  incisor  (oblique) 010 

*'        symphysis  mandibuli 044 

"        nareal  orifice 040 

Depth  •*  "      031 

<'  mandibular  ramus  at  M.  6 040 

Thickness  below  of  do 014 

Length  of  a  superior  molar  crown 020 

Diameter  condyle  of  humerus. 047 

**        shaft  **        (compressed) 0410 

"        condyles  **        0415 

*  See  Proceed.  Amer,  Philoe.  Soc.  1872,  p.  4M. 
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Meaiurementi, 

M. 

Diameter  condyles  of  humerus  (antero-posterior) 088 

**        head  radius  (transyerse) 0882 

"  "         "      (vertical) 01(» 

"        shaft  radius 016 

*'        cotylus  of  ulna  (long) 090 

Depth  ulna  at  coronoid  process 084 

Length  carpus  and  digit  2  without  unguis 1 12 

**       two  phalanges  do 087 

''       metacarpal  do 061 

Length  metacarpal  No.  8 074 

"  "  No.4 070 

**  "  No.5 058 

<<        scaphoid  transversely 028 

**        cuneiform        *'  087 

**        pisiform 027 

Width        **         distally 016 

Length  unciform  transversely 020 

Width  "       antero-posteriorly 018 

"        trapezoid  **  0155 

"        trapezium  **  0114 

Length         **  vertically 016 

Width  scaphoid  antero-posteriorly 015 

**      navicular  '<  0155 

Length        **        transversely .0255 

**       ungueal  phalange 016 

Width        *'  **         010 

Diameter  centinim  of  lumbar  vertebra 029 

**  **  caudal         **        009 

The  dental  scries  is  uninterrupted  from  the  canine  if,  as  I  believe, 
there  is  an  alveolus  for  a  simple  premolar  behind  it.  This  I  overlooked 
when  first  describing  the  species  and  hence  gave  the  molars  as  6  instead 
of  7.  The  superior  canine  is  smooth,  but  the  inferior  one  of  the  left 
side  has  a  longitudinal  groove  on  its  extero-inferior  face. 

Restoration,  This  carnivore  had  a  large  head,  with  a  long,  rather  nar- 
row, and  truncate  muzzle.  The  limbs  were  relatively  smaller,  not  ex- 
ceeding those  of  the  black  bear  ( Ursus  amerieanus),  in  length  and  thick- 
ness. The  tail  was  long  and  slender  as  in  the  cats,  while  the  claws  were 
broad  and  fiat  as  in  the  beaver. 

Historpi  Locality,  etc.  The  teeth  are  very  much  worn,  indicating  the 
hard  food  on  which  the  animal  had  subsisted,  as  well  as  its  mature  age. 

I  originally  described  this  species  as  resembling  the  remarkable  genus 
Anehippodus*  of  Leidy,  and  subsequently  (on  the  Short-footed  Ungo- 
lata  of  Wyoming,  etc.,  p.  6)  have  alluded  to  the  large  rodent  incisor^like 

*  See  in  Hayden**  Geol.  Burr.    Montana*  1871  (at  Trogosus). 
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teetli    as  though  they  were  homologous  in  the  two  genera.     I  there 
i(ieiit^i£ed  those  teeth  in  Sj/noplotherium  as  canines,  adding  that  they 
w©r^    probably  the  same  in  Anchippodus,     Having  determined  the  car- 
nivorous affinities  of  the  former  genus,  the  homology  of  these  apparently 
**inailaT  teeth  in  the  latter  becomes  problematical.     With  our  present 
Knowledge,  the  type  of  molar  teeth  in  AncJiippodus  resembles  that  of 
^a.ixy  ungulates,  and  it  is  not  therefore  probably  allied  to  Synoplotherium, 
'N'eArertheless  it  is  far  from  certain  that  the  teeth  in  question  fire  incisors, 
^'^^  that  the  genera  ai*e  in  nowise  related,  though  a  similar  modification 
^^     ^ii  remarkable  character  in  distinct  but  co-existent  types  is  by  no 
'^^^^^^ns  an  unprecedented  circumstance. 

he  remains  on  which  the  above  identification  is  based,  were  found 

^he  writer  ou  a  teiTace  of  the  Mammoth  Buttes  near  South  Bitter 

ek  in  Wyoming.     The  omnium  and  fore  foot  and  leg  were  excavated 

the  deposit, 
ormation,  the  Bridger  Group  of  the  Eocene  of  Hayden. 
rof.  3Iarsh  has  described  two  genera  of  Carnicora  from  the  same 
^^^'"^nation,  embracing  species  approaching  this  one  in  size.     They  are 
h  distinguished  by  the  broader  foi-ms  of  the  crowns  of  the  inferior 
lar  teeth  and  other  points. 


Stated  3Ieetinff,  April  ISth^  1873. 

Present,  23  members. 

Vice-President,  Prof.  Cresson,  in  the  Chair. 

A  letter  with  photograph,  was  received  from  Mr.  Edmund 
^^viincy,  dated  Dedham,  Mass.,  April  11th,  1873. 

A  letter  requesting  a  set  of  the  Society's  Proceedings  was 
^^ceived  from  Prof.  Frank  H.  Bradley,  of  the  East  Tennessee 
TJniversity,  State  Agricultural  College,  Knoxville,  dated 
April  15, 1873.     On  motion,  the  University  was  ordered  to 
be  placed  on  the  Correspondents'  List,  to  receive  the  Pro- 
ceedings from  the  beginning. 

A  letter  requesting  missing  Numbers  83,  84,  85,  was  re- 
ceived from  R.  Ketzschen,  dated  Chemnitz,  Jan.  8, 1873;  and 
referred  to  the  Secretaries  to  act. 

A  letter  proposing  exchanges  with  the  Victoria  Institute, 
or  Philosophical  Society  of  Great  Britain,  was  received  from 
Mr.  F.  Petrie,  Secretary,  dated  8  Adelphi  Terrace,  Strand, 
London,  W.  C,  1st  April,  1873.  On  motion,  that  Institute 
was  ordered  to  be  placed  on  the  Correspondents'  List,  to  re- 
ceive Transactions  and  Proceedings. 
A.  p.  B.—yoL.  xiir.  2a 


210 

Prof.  Cope  read  a  paper  "  On  the  Osteology  of  the  extinct 
Tapiroid  Hyrachyus." 

And  another  "On  the  Origin  of  the  Orders  of  the  Mam- 
malia Educabilia." 

Mr.  Lesley  exhibited  and  described  a  Micrometer  for 
Office-use  by  Civil  Engineers  and  Geologists. 

Two  specimens  of  old  wood  carving  was  exhibited  by 
Prof.  Frazer,  which  he  had  found  lying  among  the  debris  of 
a  destroyed  temple  and  village,  situated  on  an  artificial  (?) 
mound  on  the  banks  of  the  Rio  Pecos,  150  miles  above  Santa 
Fe,  in  New  Mexico,  known  by  the  traders  and  Indians  as  the 
Ancient  Settlement,  of  which  no  tradition  survives.      , 

Dr.  Allen  discussed  the  markings  on  the  specimens  and 
considered  them  not  Aztec,  although  perhaps  manufactured 
under  an  influence  emanating  from  the  Aztec  regime.  They 
resembled  the  base  and  top  of  columns.  One  showed  unmis- 
takable evidence  of  having  been  merely  a  post,  for  there 
was  an  ornament  on  ita  flattened  top.  The  tori  were  rudely 
cross-barred,  and  the  sunken  bands  were  sqored  at  intervals 
in  one  direction  by  some  instrument  like  an  inch  gouge,  and 
at  a  single  blow.  An  iron  sharp-edged  tool  would  be  neces- 
sary to  make  such  a  mark.  Similar  relics  have  been  brought 
back  by  Major  Powell,  whose  collection  of  them  is  large. 
The  marks  on  them  are  similar ;  and  occasionally  single  Aztec 
symbols  occur.  The  Indians  pretend  to  comprehend  their 
meaning. 

General  Kane,  who  has  just  returned  from  a  long  journey 
through  the  Mormon  and  Southern  Indian  Regions,  objected 
to  the  use  of  the  term  Aztec  as  meaningless,  believing  that 
no  such  race  ever  existed.  He  alluded  to  his  long  residence 
among  the  Indian  tribes  west  of  the  Mississippi  River,  in 
1846,  when  he  first  learned  to  know  the  caste  distinctions  in 
the  diflforent  nations:  the  aristocratic  part  of  the  tribe  being 
quite  distinct  from  the  common  part.  A  third  distinction  of 
an  enslaved  caste  also  obtains.  In  his  subsequent  visits  to 
his  old  Indian  friends,  now  sadly  diminished  in  numbers,  his 
former  views  were  reinforced  by  newer  observations  and  con- 
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vvrsatione  with  the  chiefs  and  warriors.     The  Navajo  In. 
diaiis,  for  inetatice,  hold  a  jtart  of  the  tril>e  in  slavery.  These 
slavelndiaiwatoiiebearburilciis.     Major PowpII  wa9deceive<l  i 
in  siifi|>OBiiig  that  his  farriei-s  were  genuine  NavHJoa.     They  ] 
were  Navajo  slaves;  and  his  report  of  his  having  induced 
the  ariBtocratic  Navajos  to  tote  his  luggage   was   received  ] 
from  the  mouth  of  Gen'l  Kane  with  a  good-natured  amused  I 
derision.     He  saw  the  slave  of  a  Navajo  Chief  with  the  feu, 
tures  of  another  tribe ;  yet  the  slave  was  born  in  the  Navajo  I 
lodges  and  was  called  a  Navajo. 

Gen.  Kane  stated  as  a  law  that  when  a  i^trong  race  con- 
quent  a  weak  one  it  permits  the  vnlgar  part  of  the  weak 
race  to  survive,  enslaves  it  and  incorporates  it  more  or  lewa 
completely  with  the  aristocratic  part  of  the  vanquished  trilje.  ] 
Natural  laws  aid  in  this  process.  The  arietocratio  female 
part  of  a  tribe  are  more  exposed  to  syphilism,  and  the  ariftto- 
cratic  warriors  and  chiefs  more  exposed  In  battle  than  the  I 
common  Indians. 

Pending  nominations  from  715  to  735  were  read  and  Nos.  ] 
733  and  735  postponed. 

The  ballot-boxes  being  scrutinized  by  the  presiding  otEoer  1 
the  following  gentlemen  were  declared  to  be  duly  elected  J 
raembere  of  the  American  Philosophical  Society: 

Sir  William  Tliompson,  of  England. 

Mr.  A.  R.  Wallace,  of  England. 

Mr.  Phillip  Lutly  Sclater,  Secretary  of  the  Zoological  So- 
ciety, London. 

Sir  Henry  Thompson,  M.  D.,  Professor  of  Surgery  in  tlie 
University  Hospital,  London. 

M.  Kdouard  I>upont,  Directpr  of  the  R.  Museum  of  Na- 
tural History,  Brussels. 

Baron  Selys  de  Longchamps,  of  Tjifegc. 

M.  Theodore  M.  G-ougain,  of  Bayeaux,  Calvados,  France. 

M.  Henri  de  Sivussure,  of  Geneva. 

Sig.  Giovanni  Capellini,  of  Bologna. 

Sig.  Giovanni  Battista  Rossi,  of  Rome, 

Sig,  Pi-of.  Pahnieri,  of  the  Observatory  on  Mt.  Vesuvius. 
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Prof.  Heinrich  ilelmholtz,  of  the  University  at  Berlin. 
Prof.  Theodor  Momnisen. 
Mr.  Theodore  D.  Rand,  of  Philadelphia. 
Prof.  Joseph  LeConte,  of  California, 
Prof.  John  LeConte,  of  California,  ' 
Mr.  John  Fulton,  of  Saxton,  Huntingdon,  Co.,  Pa. 
Mr.  Lloyd  P.  Smith,  of  Philadelphia. 

Prof.  Geo.  F.  Barker,  of  the  University  of  Pennsylvania,  ^ 
in  West  Philadelphia. 

And  the  me«tiiig  was  adjourned. 


ON    THE    OSTEOLOGY    OF    THE    EXTINCT   TAPIROID 

HYRACHYUS. 

Bt  Pbof.  E.  D.  Cope,  A.  M. 

{Read  before  the  American  Philotophieal  Society^  April  18,  1873.) 

This  genus  was  orlginany  described  by  Leidy*  from  portions  of  skele- 
tons of  individuals  from  the  Eocene  tertiary  of  Wyoming.  He  reoogniced 
it  as  related  to  the  Lophiodon  of  Cuvier  in  dentition,  and  as  sharing  with 
characters  of  that  Eocene  genus,  peculiarities  which  belong  to  the  exist- 
ing genus  Tapirus. 

Having  obtained  a  large  series  of  remains  of  this  genus,  including 
more  or  less  numerous  portions  of  six  species  with  nearly  complete 
skeleton  of  //.  eximius,  Leidy,  I  propose  to  give  such  an  account  of  its 
osteology  as  will  place  its  relations  on  a  certain  basis. 

The  characters  wliich  distiuguish  its  dentition  from  those  of  the  allied 
genera  arc  as  follows : 

Tapirus^  Briss.  Lower  jaw.  third  molar  two-crested  ;  three  premolars, 
the  third  and  fourth  with  two  transverse  crests.  Upper  jaw:  seven 
molars,  first  with  au  inner  heel  tubercle;  other  premolars  with  two 
transverse  crests. 

Hyrachyus,  Leidy.  Loioerjaw  :  third  molar  with  two  crests ;  four  pre- 
molars, third  and  fourth  with  one  transverse  and  one  longitudinal  crest. 
Upper  jaiDi  seven  molars,  first  without  interior  heel;  premolars  with 
two  transverse  crests. 

Lophiodon^  Cuvier.  Lower  jaw  :  third  molar  with  three  cross-crests; 
premolars  three,  Nos.  2  and  8  with  longitudinal  crests.  Upper  jaw :  jj^re- 
molars  with  longitudinal  crest  only ;  No.  4  with  two  transverse  crests. 
Upper  jaw :  premolars  with  only  one  transverse  crest. 

In  Hyrachyu%  the  nasal  bones  are  elongate,  and  unite  with  the  maxil- 
laries  anterior  to  the  orbit ;  in  H,  eximius  above  the  foramen  infia-orbitale 
exterius  ;  in  Tapirus  those  bones  are  much  shortened,  and  either  do  not 

*  Hayden't  U.  6.  Geological  Sarroyof  Montana,  1871,  p.  961. 
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unite  with  the  mamillaries  or  join  them  and  the  froDtnU  almve  the  orlitt  | 
At  different  poinU  from  the  anterior  to  the  posterior  borders.     The  U 
poral  toBste  are  so  extended  as  to  produce  an  elevated  sa^-iltal  crest, 
which  is  bifurcate  b«htDd,  each  projection  coutiuuing  along  the  outer 
margin  of  the  occipital  region  as  a  lateral  crest.    The  tympanic  bone  is 
UUOBsified  beneath  tlio  tiKHlai  ■ntditoriui  txltrau*,  which  is  hounded  ii 
front  by  a  strong  postglenoid  process.     Posteriorly  it  is  bounded  by  along   I 
dcBoeading  mastoid  process  of  the   siiuamosal   bone,    nearly  closing  it   1 
below.  This  is  hounded  posteriorly  by  a  long  aud  stout  pararoastoid  pro- 
cess, which  is  compressed  from  before  backwards  and  curves  backwai'ds   | 
and  inwards.     Tlie  foramen  magnum  has  prominent  supero-lateral  n 
gins  which  are  nearly  straight,  and  unite  at  a  right  angle'above. 

The  dentition  is  tlma  :  I.  ] ;  C.  | ;  P.M.  }  Itl.  H ;  a  considerable  dia-  ' 
stema  separates  the  premolars  and  the  cauine. 

In  the  species  studied,  the  vertebra)  are  divided  as  follows :  C.  T 
18 ;  L.  7 ;  S.  5  ;  C.  ? ;   Of  the  cervicals  the  seventh  only  is  not  pierced  by 
the  arterial  canal.     The  atlas  has  a  broad  flat  "transverse"  process. 

The  digits  are  4 — 3 ;  the  third  with  a  symmetrical  lioof,  those  of  the 
exterior  digits  halved  ;  the  former  have  two  reverted  proximal  processes,    , 
the  latter,  one.     The  astragalus  exhibits  a  deeply-grooved  and  extensive 
trochlear  arc,  with  rather  long  neck,  which  lias  a  greater  facet  for  the 
astragalus,  a  leisor  for  the  cuboid  bone. 

Prom  the  above  it  is  evident  tlmt  this  genus  is  nearly  allied  to  Tapirat 
and  cauuot  be  removed  to  another  family.  Prafessor  Leid;  states  tliat 
the  premolars  diiTer  from  those  of  Tapinii  in  having  "hut  one  inner  lobe 
oonnecteil  witli  tlie  external  crest  hy  two  transverse  crests."  The 
appearance  of  one  lobe  is  produced  by  the  posterior  curvature  of  tbo 
anterior  transverse  orest  round  the  inner  extremity  of  the  posterior 
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V  priiceed  to  describe  the  skeleton  more  exactly. 
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Hiiyden's  Oeol.  Survey,  Montana,  1871,  p.  361. 

Cranium.  In  the  specimen  to  he  described,  the  anterior  portion  from 
the  glenoid  cavities  is  wanting.  The  sagittal  crest  is  quite  elevated,  and 
the  lateral  occipital  quite  prcimincnt,  and  continuous  below  with  tlia 
superior  margin  of  the  squamosal  portion  of  the  zygoma.  Four  nutri- 
tious foramina  pierce  tlte  [larietal  bone  near  its  middle  and  above  tlie 
paramastoid  process,  and  two  enter  the  squamosal  above  the  postglenoid 
process.  The  paramastoid  process  approaulies  near  the  occipital  condyle 
by  its  posterior  border.  I  cannot  discover  the  sutural  boundaries  of  the 
mastoid  bono,  hut  that  separating  the  paramastoid  process  from  the 
process  in  front  of  it  is  distinct.  The  condyle  of  the  mandible  is  massive 
and  the  posterior  border  of  the  latter  extends  backwards  with  a  slight  j 
ohliciuitj. 
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Measurements,  M. 

Elevation  of  sagittal  crest  above  foramen  magnum 0.045 

Width  of  bifurcation  of  crest  behind 088 

*'        occiput  behind  meatus  auditorius 070 

Width  between,  inclusive  of  occipital  condyles 046 

*'      temporal  fossa  at  meatus .050 

'*      meatus  auditorius 012 

"      condyle  of  mandible 083 

Depth  of  ramus  behind ! 005 

In  further  illustration  of  the  species  I  add  measurements  of  teeth,  etc. 
from  another  specimen  : 

Length  of  last  two  superior  molars 041 

**  last  molar 019 

Width  of  last    "       022 

Length  of  inferior  molar  series 095 

**        **   premolars. 040 

**        "   last  molar -021 

Width  "         "  Q13 

Depth  ramus  at  first  true  molar 040 

Vertebra,  The  atlas  is  deeply  incised  anteriorly  above.  It  is  rather 
short  and  its  transverse  processes  are  flat,  thin,  about  as  long  as  broad 
and  with  regular  convex  distal  margin.  The  arterial  foramen  issues 
some  distance  above  and  within  the  notch  which  marks  the  anterior  base 
of  the  transverse  process.  It  enters  at  the  notch  at  the  posterior  base. 
The  neural  arch  is  quite  convex  and  its  anterior  margin  is  obtusely 
rounded.  The  axis  is  near  the  same  length  and  bears  a  prominent  and 
elongate  laminate  iieural  spine.  Its  diaparapophysis  is  narrow  and  over- 
laps the  parapophysis  behind  it  three-quarters  of  an  inch ;  it  is  pierced 
for  the  cervical  artery.  The  centra  of  the  third  and  fourth  cervicals  are 
about  equal  in  length  to  that  of  the  axis,  but  the  remaining  ones  shorten 
successively  to  the  seventh  which  maintains  a  length  somewhat  greater 
than  its  width.  The  parapophyses  of  these,  except  the  seventh,  are  flat- 
tened aud  have  considerable  antero-posterior  extent,  their  extremities 
overlapping.  A  short  and  rather  narrow  and  stout  diapophysis  is  pi*esent 
on  the  sixth  cervical ;  on  the  seventh  it  is  larger,  especially  expanded 
antero-posteriorly  at  the  base,  and  truncate.  There  is  no  parapophysis.' 
The  fourth,  fifth,  sixth  and  seventh  have  strongly  opisthocoelian  centra  ; 
that  of  the  third  is  injured. 

Measurements,  M. 

Length  of  the  cei^vical  series 0.175 

'*       atlas,  between  articular  faces 046 

**       base  transverse  process '  .033 

*«        of        **  **         020 

Diameter  neural  canal  in  front 021 

**        of  anterior  expanse 050 

**         **  total  **         099 
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Meaaitremeiili.  M. 

Jjength  axis  oluug  basis  neural  arcb .031 

Elevation  ui'est  (^rect&ugular)  llrom  posterior  zfgApo- 

ph;si8 ...  .1)3(1 

Liem^th  panpopfa;aia  of  fifth  cervical  on  margin. Oni 

Extent  lygapophyses    "  ■■  "        048 

Expanse         "               "               "               "      Ijcliind,  ,044 
Elevation  neural  spine  of  C.  I! 056 

"  C.7 .075 

Length  centrum  below  "     ' "  028 

Diameter  of  cup,  about.. 033 

Tlie  measurements  indicate  tliat  tiie  neural  Bpiite«  of  tlie  sixth  nnd 
seventh  are  quite  elevated,  the  latter  nearly  equal  to  that  of  the  first 
dorsal. 

The  apt nes  of  the  dorsal  vertebne  are  elevated  in  the  front  of  tlie  serieg 
riling  eome  distance  above  the  acapuln.  The;  shorten  and  widen  rapid  Ijr  - 
fi-om  the  middle  of  the  series  baokwards.  The  extDeniiCies  of  all  from 
the  seapula  posteriorly  are  turned  forwards.  The  metapophjsea  are  con- 
spicuously elevated  above  the  diapopbysis  on  the  eleventh  dorsal,  and  on 
the  eighteenth,  their  elevation  t«  about  A  that  of  the  neural  spine.  The 
(Hnpophjsis  is  extended  beyond  tbe  tubercular  articulation,  on  the  ISth 
dorsal ;  the  extension  and  expansion  increases  rapidly  on  the  lumbars. 
On  tlie  fourth  they  are  as  wide  at  the  baae  as  .OS  the  length  of  the  cen- 
tmm  and  maintain  their  width,  being  directed  anteriorly.  On  the  sixth 
and  Hventh  they  are  still  wider  and  longer,  and  very  thin.  They  present 
a  projecting  transverse  surface  backwards  one-fourth  the  lengtli  from  the 
base  for  articulation  with  the  seventh  lumbar  and  first  saoi-ai  reti>ectively.  ' 
The  centra  of  the  lumbars  are  depressed  and  slightly  opisthoocelian,  ex- 
cept the  last,  which  is  fiat.    They  ai-e  contracted  and  koeleil  below. 

The  saci-ura  is  long  and  narrow,  and  thoroughly  coosaiflod  in  the  spect- 
men.  Tbe  diapophysiii  of  tlie  first  and  part  of  that  of  the  souond  gives 
attachment  to  the  ilium.      The  intervertebral  foramina  are  ratlier  smaU. 

Meatawsenti.  M. 

Length  of  dorsal  vertebric  along  middles  of  neural 

spines .430 

"        of  lumbars  do 2W 

"         of  sacrum  along  centra 170 

Diameter  centrum  first  dorsal  (transverse) , 0111 

■   "  "  "  (vertical) OIB 

"  ■•    flfthlunibar        "      .020 

"  "  "  lUwuverse) .0325 

Length  do 03» 

"       (liapophysis  sixth    do 0p5 

Greatest  transverse  width  of  diapophysis  sixth  lumbar.   .030 
Lengtli  centrum  seventh  lumbar 03 1 
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2feasurer?hent$,  M. 

Transverse  diameter  centrum  first  sacral 036 

*'  expanse  diapophyses  do 086 

**  diameter  end  of  last  sacral .020 

**  "        diapophyses  do 043 

Elevation  neural  spine  second  dorsal 095 

**  "         seventh    **      above  scapula 035 

"  "      eighteenth"      (from  arch  behind)  .087 

The  ribs  are  long  and  slender,  the  first  but  little  expanded  distally  ai 
united  with  the  manubrium  sterni  a  little  behind  its  middle.    They  nni 
ber  eighteen,  but  as  the  last  is  quite  long,  there  may  have  been  anoth^^ 
pair  of  shorter  ones  not  yet  exposed  in  the  matrix. 

M0a$urefnenU.  H. 

Length  first 0.118 

Width  first,  distally 018 

Length  eighteenth )  -.^^  4.„u^^io  i 1^ 

-      sixteenth  (end  broken).  }  ^^°^  tubercle.  | ^^ 

There  are  four  $ternal  segments  preserved,  witli  a  fragment  of  another. 
They  are  distinct,  and  the  first  is  the  largest.  It  is  a  longitadinal  plat6^ 
placed  on  edge,  with  the  anterior  boitler  strongly  excavated.  The  in- 
ferior margins  of  the  succeeding  segments  are  thickened,  bat  the  oom* 
pressed  form  remains,  the  section  being  triangular. 

The  scapula  is  large  for  the  size  of  the  animal.  It  has  an  approxi- 
mately triangular  form,  the  base  being  superior.  The  posterior  angle '» 
right,  but  the  anterior  regularly  rounded.  The  apex  supports  the  glenoid 
cavity  on  a  neck  which  is  contracted  by  a  shallow  excavation  of  the 
anterior  margin.  The  latter  is  bounded  next  the  glenoid  cavity  bj  the 
short  obtuse  coracoid,  which  stands  a  short  distance  above  the  articala- 
tion.  The  spine  is  long,  rather  elevated,  with  a  regular  convex  b<»rder 
curved  backwards. 

Measurements,  M. 

Length  of  three  sternal  segments 0.147 

first         **  "         0S4 

Depth  of      "  "  "         infi-ont 044 

Width  of     *«  "  "         below 004 

third        "  "         015 

Length  of  scapula  (median) .215 

Width  above  (greatest) 180 

"       of  neck 086 

**       of  glenoid  cavity 035 

Humerus,  The  head  is  directed  a  little  inside  of  directly  backwards. 
The  bicipital  groove  is  very  deep  and  the  inner  tuberosity  large  and 
directed  forwards.  The  external  tuberosity  is  much  larger,  as  usual  in 
this  group  of  ungulates,  and  rises  in  a  hook-like  apex  above  the  le^el  of 
the  head.    The  external  bicipital  ridge  is  lateral,  and  not  very  prominenti 
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cxMndiug  on  oue-tliml  tlin  kngtli  of  the  shaft.  The  shAtt  is  moderately 
t-<impre3at;il  ni  the  midille,  but  Irausversely  dattened  bolow.  It  is  nearly 
Htraight.  The  coodylcM  arc  iiarruw,  and  the  inner  and  outer  tubcrovitica 
almost  wanting  ;  tbuii'  iH^JLiou  marked  by  shallow  concavities.  The  ex- 
t«riia1  conlinuHs  in  »  lateral  crest  whicli  turns  into  the  ebaft  below  the 
lower  third.  The  inner  condyle  is  both  the  widest  and  most  prominent ; 
the  external  has  its  carintt  at  its  middle,  aud  its  external  troclilear  face 
oliU'iue  and  narrow ;  narrowest  behind-  The  olecranar  and  coronoid 
foss»  are  deep  and  produce  a  small  sapro-ooadyhir  fununen. 

The  ulnit  exhibits  a  large  and  obtuse  olecranon,  concave  on  the  external 
ta/rn.  Its  glenoiil  cavitgr  is  narrowed  and  elevated  behind ;  in  front  it 
widens,  and  there  the  ulna  receives  the  trajisverse  proximal  «nd  of  the 
radius,  which  overhangs  it  on  both  sides,  leaving  the  little  elevations  of 
the  right  and  left  contniiid  processes  about  equal.  The  vertical  diameters 
of  the  shaft  of  the  ulna  are  about  equal  throuebout.  Its  section  is  tri- 
angulnr,  tlio  bHse  being  next  the  radius  for  the  proximal  third.  This  is 
followed  by  an  edge  next  the  ulna,  and  the  base  of  the  section  is  on  the 
r  inferior  aspect,  an  account  of  tlie  direction  of  an  angle  from  a  short 
distance  beyond  the  outer  comnoid  process  to  the  base  of  the  ulnar 
epiphysis,  where  it  disttppeais.  DistaUy  there  are  two  other  very  obtuse 
ridges  nbuve  this  one.  The  extremity  bears  two  facets,  the  larger  for  the 
cuneiform,  the  smaller  for  the  pisiform  bono. 

I'he  radini  is  throughout  its  length  a  stouter  bone  than  the  ulna  and 
bean  much  the  greater  part  of  the  carpal  articulation,  tIe.  :  with  the 
ecaphiifd,  lunar  and  jHirt  of  the  cuneiform  bones.  This  articulation  is 
transvene  to  that  of  the  ulna,  which  is  thus  at  one  side  of  and  behind  it. 
The  beiMl  is  a  transverse  ireal  In  scution,  the  narrower  end  outwards.  The 
articular  face  consists  of  one-and-a-balf  trochlea),  the  latter  wider  aud 
internal.  The  sliaFl  is  a  tiunsverse  oval  in  section,  with  au  nngular  ridge 
along  the  middle  ext«mully,  and  the  distal  pad  proxiumlly.  A  broad 
groovn  nmrks  the  upper  face  of  the  epiphysis,  where  the  shaft  has  a  Ter- 
tical  inner  face. 


SI. 


Length  humerus  (axial) 0.270 

Diameter  head  to  bicipital  groove 087 

Length  along  crest  out«r  tuberosity  (about) 032 

Trausrente  diameter,  distally 048 

Antero-posterior  do.    inner  condyle 043 

Widtli  olecranar  fossa. DSO 

Leagth  ulna 360 

Depth  oluomnon,  distally 027 

*■      at  coronoid  proovsa 026 

' '      of  distal  end 01» 

"      at  mhldio  sliaft 019 

Length  radius fflW 

Widtli  of  bead 03(1 

A.  r.  s.— VOL.  xui.  2b 
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Depth  of  head 021 

Widthshaft  at  middle .021 

''      near  distal  end  (greatest) 087 

'*      distal  articulation 090 

.  The  elements  of  the  carpus  are  distinguished  for  length,  and  for 

duction  of  width.    The  anterior  faces  of  all  are  considerably  longer 

broad,  but  the  longest  faces  of  the  cuneiform,  scaphoid,  and  trapeso' 

are  antero-posterior.    The  facets  are  as  usual  in  the  carpus ;  scaphoL^:^    V> 

lunar  i  ;  cuneiform  f  ;  trapezium  { ;  trapesoides  { ;  magnum  { ;  oncif^ 

|.    The  cuneiform  has  a  rather  L-shaped  external  face.    The  pisif^i 

has  two  proximal  facets  and  is  enlarged  and  thickened  dlstally  ;  pieu  -  ^^ 

inwards  it  reaches  the  scaphoid.    The  trapezium  is  a  small  subdisc^^s^^^m 

bone  with  convex  outer  face.    The  magnum  is  as  broad  as  deep  in  fr« — ^     ^^ 

where  its  surface  is  swollen ;  it  is  produced  behind  into  a  spatulate       -^t^^er 

curved  hook.    The  unciform  has  a  narrow  sub-acute  hook  behind,  i^^"^      ^^ 

wide  base. 

Meoiurementi,  M. 

Width  of  carpals  of  first  row  together 0.044 

**       of  lunare,  outer  face 010 

Depth        "  " 020 

**        cuneiform        '*  030 

Width  **  **        020 

Length  pisiform  **        030 

Depthdistally  "        014 

Width  three  carpals  of  second  row 038 

**      magnum  outer  face 015 

Depth        **  **        014 

**      unciform  "        017 

Width        *'  "        020 

Length       **        antero-posterior 021 

**       magnum  "  029 

Total  length  of  carpals 040  _ 

The  metacarpals  are  quite  slender.     The  first  only  is  wanting;  ts— ^''"^ 

third  is  rather  stouter  than  the  others,  while  the  founth  is  considerate^     "^ 

the  most  slender.     Its  distal  extremity  is  oblique  with  prominent  medi^^^'^^'   . 

keel,  which  is  wanting  on  the  superior  aspect.    The  proximal  facets      '^^^^ 

these  bones  are  respectively  (2d)  2,  (3d)  2,  (4th)  1,  (5th)  1.     There  i^^      ^ 

short  shallow  groove  near  the  proximal  front  of  No.  8.    The  phalang  ^^^ 

corresponding  are  lost  in  the  specimen. 

Measurements.  M. 

Length  of  fifth  metacarpal 0.070 

Estimated  length  of  foot, 187 

Distal  diameter  of  5th  metacarpal 012 

Proximal    **  **        007 

««  **         4th         **        012 

"  "         3d  "        017 

"  "         2d  ** .012 

The  above  are  taken  on  the  articular  faces,  transversely. 
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Tbe  pelcii  is  perfectly  preserved.  Tlie  ischium  is  but  little  over  lialf 
Ks  long  as  the  ilium  measuring  from  the  middle  of  the  acetabulum.  The 
ilium  is  a  triradinte  bone,  the  superior  or  sacral  plate  rattier  shorter  and 
widertban  that  ronuiDg  the  *'oreBt,"nliioli  is  snbsiiuilar  to  the  poduncu- 
lar  portion.  The  creist  expands  very  slightly  distally  forwards  and  down- 
wards. The  iBi^hio-pubic  suture  is  a,  long  one,  and  the  obturator  foramen 
a  Ions  '^''^1  i  the  inferior  pelvic  elements  do  not  form  a,  tiauaverse,  hut 
meet  at  an  open  angle. 

MtatUTimenli.  M. 

Length  ilium  to  sacral  border 0.  ISO 

"      "  orest ISO 

"      nrest 060 

Width  peduncle 030 

Length  ischium  from  middle  of  acetabulum 110 

WidUi    do,    posteriorly OBO 

licngth  ukturatur  foramen Oil 

Width  "  "       084 

Exiianae  of  ischia  above  at  middle 07S 

Femur.     Tlie  head  projects   inwards  on  a  well-marked   neck.      The 

great  trochanter  is  strongly  recurved  and  presents  an  anterior  tuberosity 

as  well.     It  rises  to  un  incurved  npex  much  elevated  above  the  liead. 

The  prominence  of  the  front  of  the  femiir  is  continued  into  the  front  of 

the  trochanter.     Tbe  outer  margin  of  the  shaft  is  thin,  and  at  a  point 

two-fifths  tlie  length  from  the  proximal  end  is  produced  into  a  low  thin 

Ipochauter,  which  is  curved  forwards  and  thickened  on  the  margin.     The 

trochlea  is  well  elevated,  the  inner  margin  a  little  the  most  so,  and  is 

f  narrow.     It  is  continuous  with  the  surfaoe  of  the  inner  condyle,  which  is 

I   the  shorter  and  more  vertical ;  the  external  is  longer  and  divergent ;  its 

terminal  face  is  marked  by  two  fpssie,  one  in  front  of  the  other  just  out- 

I   aide  the  distal  end  of  the  ridge  bordering  the  trochlea.    Little  trochanter 

I  moderate. 

MeamrenenU.  -  M. 

Total  lengtli 0.285 

Proximal  width  of  head  and  trochanter 075 

Width  from  front  to  edge  third  trochanter OSO 

"       just  above  condyles .' 035 

'■        of  condyles 05B 

Chord  of  outer  condyle  and  trochlea '000 

The  tibiu  has  a  broad  prominent  crest,  which  is  remarlcahle  in  being 

deeply  fissured   longitudinally  at  its  superior  portion.     The  tendinous 

I  notch  separates  the  outer  portion  of  the  crest  from  the  spreading  margin 

I  of  the  outer  cotyloid  face.     The  crest  disappears  at  the  proximal  third, 

I  and  itic  shaft  becomes  flattened  in  front  and  on  the  inner  side.     Tlie  din- 
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tul  artiotilnr  cictremity  is  iuipreKfied  by  I.^  tiVH:bleie,  tLe  outer  beiii^  coni- 
pleterl  by  tlie  fibula.  The  posterior  tuberoisity  in  more  nearly  mediua  tbmi 
UHuul,  lience  tbe  iuuer  margin  of  the  inuer  ti'oolilea  is  low  posteriorly, 
mill  theinaor  malleolus  liaBaconsidentblo  bercletl  inferior  ni;vgla.  Tlte 
fibula  has  ii  slender  sliaft,  but  little  corapreaaed.  The  bead  is  expanded 
fore  and  alt,  and  tbe  malleolus  is  quite  stout. 


Mm* 


M. 


Lencth  of  libia 0.3-14 

Diameter  from  outer  angle  of  bend  to  inner  anf^le  of 

creat OM 

Diameter  distal  end  (greatest) 035 

Diameter  artieuliir  fnce,  transverse 027 

"  "        "       foronndaft 030 


I 


Both  Mnd  feel  are  perfectly  preserved.  Tbe  cnlcaneum  is  rather  cUm- 
gate  and  cumpressed,  the  lower  face  truncate  with  two  longitudinal 
bounding  ridges,  the  outer  of  trbiob  is  discontinued  before  reaching  the 
heel.  The  surface  between  them  is  striate  grooved.  The  outer  fac*  i» 
slightly  coocave.  The  antraguline  facets  are  mucli  expanded  inwards ; 
tlie  outer  is  transverse  and  strongly  convex,  and  separated  by  a  groove 
from  the  inner,  which  is  longitudinal  and  nearly  plane.  The  posterior 
edge  of  this,  and  convexity  of  tlie  outer  facets  are  received  into  a  traus- 
verse  groove  of  the  posterior  part  of  tbe  lower  face  of  the  astntgaliu. 
The  cuboid  facet  is  diagonal  and  is  bounded  within,  by  a  third  mxrmw 
facet  for  tlie  astragalus.  The  astragalus  has  a  strongly  convex  deeply 
grooved  ti-oclilea;  the  convexity  extends  over  169^.  Tbe  trochlea  is 
nearly  in  the  vertical,  a  little  obliquB  to  the  longitudinal  axis  of  tbe  foot. 
The  exterior  malleolar  facet  is  well  marked  and  bounds  a  IntemI  fossa 
above.  The  neck  of  the  astragalus  is  broad  and  not  contracted,  but  not 
wider  than  the  trochlea.  Its  naviculnr  facet  is  wide  and  concave,  the 
cuboid  narrow,  with  a  long  angle  behind.  The  cuboid  is  quite  elongate 
and  with  a  narrow  anterior  face  ;  it  has  a  laige  {losterior  tuberosity  not 
projecting  much  posteriorly.  Tbe  navicular  is  flat  with  a  sigmoid  prox- 
imal face,  convex  on  the  inner  side,  ooncava  on  tbe  outer.  It  has  the 
three  cuneiform  facets  below,  the  inner  antero-i>o»terior.  Tbe  iuner  is  a 
flat  bone  with  an tero- posterior  plane,  and  apex  directed  backwards,  and 
considcrablR  oblique  facet  forthc  second  metatarsal.  The  mesocutieiform 
is  much  tbe  smaller  and  brings  the  third  niiitatnrans  a  short  distance 
proximal  to  the  fourth.  The  ectocunoiform  is  a  little  wider  than  deep. 
The  metatarsals  are  three,  and  are  rather  slender.  Tlio  two  outer  ar* 
equal  in  length,  and  tlio  median  but  little  wider  proxiroally,  tbe  iucreucd 
widtli  being  more  obvious  diMtally.  They  have  no  proximal  grooves,  and 
tbo  □ut«r  has  a  low  out«r  tuberosity.  The  fAcuts  of  tlie  second  raw  uf 
tarsals  are  ^  )  j.  Tlie  phalanges,  including  uiigucal,  are  3,  3,  8.  The 
proxlmnl  ones  arc  longer  than  wide  and  contracted  at  the  ends ; 
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l^eniiltimate  are  still  stouter  in  form.  The  ungues  of  the  middle  line  are 
symmetrical  and  broad,  with  the  margin  a  segment  of  an  ovoid,  and  slight 
contraction  at  the  neck.  The  proximal  articulation  is  bounded  by  a  fossa 
on  each  side,  which  is  in  its  tuni,  isolated  by  the  elongate  process  found 
in  the  tapir  and  in  the  horse.  The  margin  is  marked  by  radiating  stri» 
separated  by  grooves,  of  which  the  median  is  tlio  most  marked.  The 
lateral  ungues  are  contracted  on  the  inner  side,  and  only  possess  the 
proximal  fossa  and  hook  on  the  outer  side«  The  median  distal  groove  is 
well  marked. 

MeaiurtmenU.  M. 

Length  of  hind  foot  from  heel 0.286 

**         caleaneum 083 

**         cuboid  facet  of  do 024 

Depth  caleaneum  behind 02o 

Width  <*         at  astragalus 035 

Greatest  axial  length  of    '*  045 

Width  between  trochlear  crests  do,      023 

Length  neck   do,    outer  side 014 

Width  head    do 030 

"       navicular 031 

Length        "        at  middle 010 

"        cuboid 022 

Depth        <*        outside 025 

Length  ectocuneiform  in  front 013 

Width  "  "         019 

**      mesocuneiform    **         019 

Length  **  "         008 

**       entocuneiform  at  side. 031 

Depth  "  " 015 

Length  of  metatarsus  II .*. 103 

<*  **  III 107 

Width  "  IL  proximally 01« 

"  "  IIL  "•  030 

<*  "  IL  distaUy . . . .  i  within  C 016 

<«  *«  IIL      *'      . . . .  >  fossa.  \ 025 

^  Length  median  phalanges  I 035 

Width        "  <*  distally 015 

Depth         "  "  "        009 

Length       "  **        II 015 

**  *<  "        unguis. 039 

Width  of  articular  facet  do 014 

"         neckof  do 031 

'*        greatest  expanse  do. 039 

Length  phalanges  of  metatarsal  II 060 

"        unguis  "  "  02« 

Width        "        (greatest) 018 

Lesgth  laetarsas  and  phalanges  IV, 158 
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Restoration,,    The  following  dimensions  may  be  relied  on  as  a  basis  for 

a  restoration  of  this  species  : 

M. 

head 0.220 

vertebral  column  less  tail 1.068 


Length 


.  equal  42.1  inches 1.288 

'  of  neural  spines  exposed 035 

of  scapula 215 

Height     of  fore  leg 897 

.Total  31.05  inclusive -947 

r  of  hind  leg ' 770 

Heiirht  i  ^^  elevation  of  ilium 185* 

[  Total  29. 7  inches 905 

Depth  of  body  at  middle  manubrium 255 

**        **  at  15th  rib 250 

Allowance  being  made  for  the  obliquity  of  the  humerus,  scapula,  femur 
and  ilium,  the  elevation  in  life  was, 

H. 

At  the  withers  (26.6  inch) 872 

**       rump 782 

The  size  of  this  species  was  then  that  of  a  large  sheep. 

Comparison  of  the  skeleton  with  that  of  Tapirus  roulini.  *  For  the 
opportunity  of  making  this  comparison  I  am  indebted  to  the  Smithsonian 
Institution,  which  possesses  a  skeleton  of  the  above  species  of  tapir  from 
Equador,  presented  by  President  Moreno. 

Cranium.  In  addition  to  the  generic  characters  mentioned  at  the  com- 
mencement of  this  description,  the  //.  eximius  and  T,  roulini,  differ  as 
follows :  in  //.  eximius  there  is  (1)  aliigh  sagittal  crest  which  is  wanting 
in  T,  roulini,  T,  malayanus,  and  approximated  in  T,  ierrestrii,  (2)  The 
crest  of  the  squamosal  part  of  the  zygoma  is  continuous  with  the  lateral 
occipital  crest,  which  is  not  the  case  in  existing  tapirs. 

VertebrcB.  (1)  The  arterial  canal  of  the  atlas  is  not  isolated  in  front  u 
in  T,  roulini,  but  notches  the  basis  of  transverse  process.  (2)  The  axis 
is  longer  than  in  T.  roulini,  (3)  Tlie  neural  spines  and  especially  the 
metapophyses  of  the  posterior  dorsal  vertebrse  are  more  elevated.  (4)  The 
ends  of  the  centra  of  the  lumbars  ai*e  flatter,  and  more  depressed.  (5)  The 
diapophyses  are  wider  and  longer  and  thinner  and  the  penultimate  articu- 
ates  with  the  last  by  an  angular  process,  which  is  not  the  case  in  T* 
roulini. 

Scapula,  (1)  This  bone  is  equal  in  size  to  that  of  a  T,  roulini  of  con- 
siderably greater  general  dimensions,  and  is  hence  relatively  larger. 
(2)  The  spine  is  not  angulate  as  in  that  species,  has  a  longer  base,  and 
longer  elevated  margin.  (8)  The  neck  is  more  contracted  and  (4)  the 
coracoid  is  not  recurved  as  in  T,  roulini,    (5)  The  sinus  bounded  below 
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bj  the  Utter  is  much  shallower,  and  not  bordered  stbove  fa^  a  recurved 
book  or  the  margin 

Hiimeriif.  (11  It  is  relatively  Knialler  in  i/.  ezf'mfM.  (2)  The  internal 
bioipital  ridtfe  of  T.  ratilini  1»  wanting.  (3)  The  external  condyle  in  muuh 
shorter,  nliunce  its  border  is  nearer  it«  troehlew  riU.  TUe  radiai  hws  a 
narrower  beiul  (1 ),  tlie  external  articular  plsine  being  ttbortened,  (3)  The 
abaft  ia  wider  with  a  more  acute  longitudinal  lateral  ridge  mediall;,  and 
more  rounded  distal  end.  T'>e  aliu^ia  (1)  absolutely  nearly  as  long  as  in 
T.  rtfufi'ni,  being  thus  relatively  longer.  (3|  It  has  three  weak  longitu- 
dinal ridges  on  a  convex  outer  face  :  in  T.  rouUni  tbe  external  fxce  is 
divided  by  a  very  prominent  lougitudinal  angle  frora  the  radial  cotyluB, 
which  spreada  distally,  sending  one  angle  to  the  upper  and  another  to  the 
lower  lutee  of  the  distal  epiphysis. 

Varpat.  This  part  is  i,t)  absolutely  and  relatively  smaller  than  in  T. 
rautiui.  (2)  T lie  pisiform  is  more  cylindroid  distally.  (itj  The  scaphoid 
is  more  produced  backwards  an  the  inner  xide  ;  the  excavation  of  the 
iuner  side  is  more  continued  as  a  concavity  of  the  outer  side  of  tbe  front. 
(3)  Theuncif  >rm  hasan  acutetuberosity  behind;  in  7'.  rou/i'rii  it  isshort, 
vertical  and  obtuxe.  (4j  The  trnpezaides  has  a  sborter,  wider,  and  moiv 
Bwollen  external  face.  (5)  The  pisironii  is  smal  and  convex  insteud  of 
being  larger  and  flat. 

The  laetaearpal*  (1)  are  absolutely  and  relatively  smaller.  (2)  The 
inner  (11>  has  a  more  oblique  phalangeal  articulation,  which  is  short 
ftbove  and  witli  the  keel  prolonged  upwards  instead  of  being  as  in  T. 
rovlini,  distal  only. 

Tbe  pefpi'i  is  distinguished  by  the  much  longer  plate  of  the  ilium,  whose 
extremity  constitutes  tbe  nrest.  1,1)  The  erent  ia  also  shorter,  and  more 
anterior.  In  T.  rouiini,  this  plate  does  not  ao  much  exceed  tbe  sacral 
plate.  (21  The  pultps  and  ilia  are  not  so  lioriKontal,  but  meet  at  nearly  a 
rigbt  angle,  and  (3)  the  ischiopnbio  common  suture  is  considerably 
longer.     ^41  The  obturator  foramen  is  a  more  elongiite  oval. 

Tbe  fainar  is  very  similar  to  th&t  of  T.  rouiini,  being  no  smaller  in 
relative  size.  (1|  The  great  trocbauter  is  wider  fore  and  aft,  and  with 
margin  more  continued  on  the  anterior  aspect  of  tbe  extremity  of  the 
abaft.  (2)  The  great  trochanter  is  nearer  the  middle  of  the  length. 
(3)  The  condyle  surfaces  are  continuous  with  tbe  rotular,  not  isolated  as 
in  T.  rouiini.  The  latter  also  (4)  lacks  tbe  two  fnwie  on  the  outer  mai^ 
gin  of  the  external  seen  in  //.  eJ!imiiit.  (5)  The  rotular  groove  is  also 
n  tbe  latter  and  not  so  deeply  excavated  as  in  7*.  rouiini. 
The  ISbia  is  (1)  reduced  ia  size,  and  especially  contracted  distally;  tlie 
relative  widths  of  the  ends  are  6  cm :  S.H ;  in  T.  rouiini  T.G  cm  to  ^. 
(2)  The  crest  is  more  prominent  and  is  deeply  Assured  by  a  groove,  which 
is  represented  by  a  sbiillow  concavity  in  7'.  rouiini.  The  groove  (8)  ex- 
ternal to  this  is  deeper.  (4)  The  posterior  inner  tuberosity  of  the  distal 
end.  ia  more  raetlian,  hence  tlic  inner  troclilrar  groove  is  further  removed 
from  the  anterior  inner  malleolus,  which  has,  therefore,  a  greater  inner 
(not  outejl  extent. 
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The  tarsus  (1)  is  generally  longer  and  narrower,  except  in  the  caae  oC 
the  cuboid  bone  (2)  which  is  shorter  than  in  T.  roulini,  (3)  The  ailrtp 
galus  has  a  narrower  neck  which  therefore  appears  more  on  the  inner 
side.  (4)  The  facet  for  the  cuboid  is  smaller.  (5)  The  inner  tuberosity 
of  the  head  is  more  prominent.  (6)  The  calcaneum  is  more  slender,  with 
larger  cuboid  facet,  especially  posteriorly.  The  metatarsus  is  absolotely 
nearly  as  long  as  in  T,  rauliniy  and  therefore  relatiyely  longer  and  more 
slender.  (2)  The  median  (III)  is  nearly  similar  to  the  others  in  width ^ 
in  the  T,  roulini,  much  larger  than  the  lateral. 

The  phalanges  of  the  first  cross  series  are  more  contracted  dislallj. 

The  more  important  differences  between  the  skeletons  of  the  two  species 
in  addition  to  those  pointed  out  under  the  head  of  the  genua,  are  those 
of  the  ulna,  the  scapula,  the  lumbar  vertebrae,  the  ilium  and  the  crest  of 
the  tibia.  The  scapula  is  more  like  that  of  Tapirus  terresiriM^  while  the 
ilium  is  approximated  by  that  of  T,  malayanus  among  living  speekt ; 
its  form  leans  towards  the  Equine  series,  and  not  to  the  PaksotkeroUL 

ConeluHon,  From  the  preceding  it  is  evident  that  there  lived  in  North 
America  during  the  Eocene  period,  a  type  of  Tapiridm  only  dilferiog 
generioally  from  that  now  existing  in  South  America.  Thus  one  fonn  of 
the  many  peculiar  and  primitive  ones  of  that  time  still  persists  in  the 
Tropics  and  Southern  hemisphere,  which  claims  more  ancient  character 
tlian  the  Rhinooerus,  Elephants,  and  other  remains  of  Miocene  time. 

The  affinities  of  CercoUptes  and  Nasita  to  the  types  of  the  same  period 
have  been  already  indicated,*  and  with  the  present  case  may  be  r^;arded 
as  confirmatory  of  the  proposition  stating  the  early  geologic  state  of  the 
existing  Fauna  Neotropiea. 


At  tlie  Stated  Meeting  of  tlie  Society,  June  20, 1873, 
Professor  Cope  askeil  and  obtained  permission  to  wttbdraw 
his  paper  on  the  Primitive  Types  ol  the  Ordere  of  Mammalia 
Educahilia. 

The  current  number  of  the  Proceedings  having  been 
printed  and  ready  for  distribution,  tlie  register  of  the  follow- 
ing pages  is  left  as  originally  i>rinted. 


*  Se«>  OD  the  PrimitiTe  typ«H  of  the  HaumuinHu  Ordent ,  IST^       8e«  OriflB  of  Genen,  p. 
aiiU  precttd.  , 


DESCRIPTION  OF  LESLEY'S  MICROMETER  FOR  FIELD-NOTE 
PLOTTING. 


ilttad  bf/on  the  Am. 


n  Philoioplical  Sodely,  April  18,  1873.) 


I  desire  to  place  on  record  in  the  Proceedings  of  the  Society  a  de- 
Bcription  of  my  Micrometer  tar  plotting  fleld-notex,  wliicli  appears  to  lie 
coming-  into  favor  witli  Civil  and  Miniag  Engineere. 

It  waa  many  years  ago  that  the  need  of  such  » little  inatrumeiit  forced 
itself  on  my  attention,  as  a  substitute  for  u  vernier  attachment  to  a  Koale 

)r  use  on  the  olhoe-tuble.     The  strain  upon  the  eyes  in  constunt  plotting 

u  small  scales,  say  on  the  common  scale  of  1000  feet  to  the  inch,  or  the 
3  of  2000,  is  greater  than  the  best  human  organs  of 
1  endure  without  permanent  injury  ;  to  say  nothing  of  the  Iokn 
of  time  involved  in  adjuKticg  the  dividers,  or  applying  the  paper  edge, 
if  a  paper  scale  be  used  directly.  Every  Qeld  worker  who  lias  con- 
Btructed  elaborate  contour  hne  maps  covering  an  extensive  region  of 
country  will  bear  me  out  in  this  assertion. 

C.onsfdering  also  the  liability  to  error  in  counting  the  decimals  and 
hundredths  or  thousandths  of  the  scale-nnit  of  diatineei,  after  hourn  of 
application  to  work  has  lowered  the  tone  of  the  nervous  system,  I  souglit 
some  mechanical  substitute  analogous  to  Mr.  Cleaver's  Protractor,  now 
in  almost  universal  use  for  plotting  faiirM)  with  ease  and  precision. 

Many  forma  of  such  an  instrument  passed  through  my  mind  ;  but  over 
occupation,  or  perhaps  laziness,  prevented  me  from  taking  the  necessary 
steps  to  realize  the  idea  in  even  tentative  fonna,  although  I  spoke  of  it 
several  times  to  Mr.  Young,  the  accomplished  and  experienced  instru- 
ment-maker of  Philadelphia,  now  dead. 

During  my  wauderings  iu  Europe  In  search  of  health  in  18(t6,  '67  and 
68,  I  waa  several  times  the  guest  of  my  old  friend  and  fellow-laborer  in 
the  Anthracite  coalfields  (1853),  Prof.  Edouard  Desor,  at  his  charming 
residences  on  the  CoraI)e  Varin  and  in  Neufchatel,  Switzerland.  One 
day  we  strolled  into  the  well-known  philosophical  instrument  manuf^c- 
taiy  of  Mr.  Hipp,  to  whom,  among  other  tilings.  I  mentioned  the  need  of  a 
Hicrometer  Divider  for  plotting,  and  drew  at  his  request  thi'ce  of  its 
possible  forms,  such  as  seemed  to  me  the  moat  feasible,  giving  bim  an 
order  for  one,  and  leaving  him  to  select  the  form  he  preferred. 

On  my  return  to  Philadelphia  in  tlie  spring  of  1808  I  received  it  In  a 
broken  condition.  The  chain  liod  been  snapped  by  some  custom-house 
ofScioI,  too  curious  to  learn  its  nature  to  treat  it  with  much  delieacy  of 
bandling.  It  was  however  easily  repaired,  and  I  found  it  all  I  could  de- 
:  handy,  accurate  in  its  action,  and  perfectly  relieving  the  eyes  from 
ttie  strain  vf  moasurlng.    It  was  much  admired  by  my  professional 
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acquaintances,  but  remained  a  solitary  specimen  until  Mr.  Kerr,  State       ^tW 
Geologist  of  North  Carolina,  begged  permission  to  have  it  copied  at  Hr« 
Young's  (Jr.)  establishment.    This  was  in  the  winter  of  1871,  '72.  I  ha^e 
since  been  informed  by  Mr.  Eerr  that  his  order  was  never  filled ;  at  leasti 
he  never  received  his  Micrometer.    The  original  was  in  constant  use  by 
one  of  my  assistants  in  my  office  throughout  the  spring  and  summer   oC 
1872.    AVhen  the  course  of  instruction  in  the  new  Department  of  8cieii<^® 
of  the  University  of  Pennsylvania  commenced  last  fall  I  accustomed  ucrny 
special  geological  students  to  use  this  instrument  among  others,  az^d 
ordered  of  Heller  &  Brightly,  instrument-makers,  a  duplicate  of  it,  m^'^ 
however  not  to  centimeters  and  millimeters,  but  to  inches  and  hundret;^^^ 
of  an  inch.    While  making  it,  Mr.  Eckley  Goxe  and  other  civil  a: 
mining  engineers  saw  it,  and  ordered  others  like  it  for  their  own 
and  these  orders  have  become  sa  numerous  that  it  has  evidently 
its  place  among  the  accepted  apparatus  of  the  engineer's  <^fioe-table. 
hope  many  will  in  future  ei\joy  the  relief  and  comfort  from  it  whidB. 
have  eivjoyed  since  1868. 

I  was  urged  to  patent  it,  as  Mr.  Cleaver  patented  his  Protractor.    Bi 
I  feel  a  natural  prejudice  against  patenting  a  little  thing  which  maj 
come  to  some  extent  a  public  benefit,  at  all  events  within  the  Bot 
gether  narrow  limits  of  one  of  the   scientific  professions.     I 
however,  to  prevent  any  one  else  from  hampering  its  progrew  by 
patent,  and  to  that  end  beg  leave  to  place  this  record  of  its  inventio: 
among  the  Proceedings  of  this  Society.    Any  one  can  obtain  the  instnv^ 
ment  free  of  patent  royalty,  from  the  makers  above  named,  or  ma; 
order  it  made  for  themselues  anywhere  else. 

This  Micrometer  consists  of  an  arc  set  with  three,  four  or  more  needle^- — ' 
points  fixed  at  intervals  of  one  centimeter,  one-half  inch,  or  any  othe^^ 
unit  adopted  for  the  survey,  equivalent  say  to  100  feet  (yards,  links,, 
rods,  &c). 

A  handle  pi-ojects  upward  from  the  inside  of  the  arc  by  which  to  hold. 
it,  and  by  which  it  may  be  applied  to  the  line  of  course  and  be  gently 
rotated,  so  that  each  needle-point  in  its  turn  pricks  its  (100  feet)  unit 
distance  along  the  line. 

Between  the  last  two  needle-points  fioats  a  supernumerary  needle- 
point or  compass-leg,  jointed  high  up  on  the  handle,  and  swung  or 
floated  to  and  fro  by  a  simple  ratchet  and  watch  chain,  turned  at  will  by 
means  of  a  button,  projecting  from  the  centre  of  a  circular  disc  on  the 
handle ;  the  disc  circle  being  divided  into  hundredths  (thousandths, 
&c.,)  and  traversed  by  an  index  which  starts  from  and  comeii  round  to 
a  stop  at  zero. 

While  the  index  travels  over  the  disc  from  0  to  100  the  supemameraxy 
needle-point  travels  from  needle-point  to  needle-point,  oua  unit. 

Example  of  use :  Suppose  a  distance  827  fiaet  to  be  laid  off  on  a 
course  ;  the  fifth  needle  is  applied  to  the  station  (point  of  tangenti  or 
point  of  curve)  and  the  arc  rotated,  so  that  the  fourtii  needie  prioks  100^ 
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the  third  300,  the  second  300  foet.     Then,  the  index  being  brought  t< 
the  tlosting  needle  pricks  337.    See  woodcut,  Fig. 


$ 


Mr.  Eckley  Coxe  has  had  a  useful  addition  made  to  liia 
inatruments  in  tlie  sbape  of  a  set  of  removable  rings,  divided 
for  lOOths,  lOOOfbs,  6Ctbf,  SSnls.  kc,  Ac.  Two  little  sci-ews 
hold  the  ring  in  place,  whichever  one  may  be  in  request  for 
ftnj-  piirticular  plotting.  "Wheu  plotting  on  the  srale  of  some 
other  unit  of  distance  is  required  auother  ring  is  substituted. 


Staled  Meetimj,  Mnj  2>l,  1873. 

Present,  14  members. 

Prof.  Chase  lu  the  Chair. 

lers  accepting  niembership  in  the  Society  were  received 
from  Henry  W.  AelaTnl,  dated  Rndclilfe  Library  Maeenra, 
Oxtord,  England,  April  lOth,  1873;  James  Ed.  Oliver,  dated 
Cornell  University,  Ithaca,  N.  Y.,  April  21,  1873;  John 
Fulton,  dated  Saxton,  Bedford  Co.,  Pa.,  April  21, 1873,  and 
Theo.  D.  Rand,  dated  17  South  Third  Street,  Pbilad'a,  May 
1, 1873. 

Letters  of  Envoy  were  received  from  the  Physical  Observa- 
tory, St.  Petersburg,  March,  1873;  the  Austrian  Geographi- 
cal Society,  Vienna,  Jan.  3,  1873  ;  Prof.  G,  L.  Vose,  per  S. 
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W.  Blunt,  Boston,  April  30, 1878 ;  the  U.  S.  Naval  Obeer- 
vatory,  Washington,  Jan.  31,  1873;  the  Minnesota  Aca- 
demy of  Natural  Sciences,  Minneapolis,  April  15,  1873. 

A  letter  requesting  donations  for  the  Chicago  Public  Li- 
brary was  received  from  W.  B.  Wickersham,  Secretary, 
dated  Chicago,  April  28, 1873. 

Donations  for  the  Library  were  received  from  the  Geo- 
graphical Society,  at  Vienna ;  the  Belgian  Academy  ;  the  R. 
Astronomical  Society ;  London  Nature ;  Revue  Politique ;  M. 
Sillorata,  Rome ;  Prof.  Geo.  L.  Vose;  Mr.  Ezra  Seaman,  of  N. 
Y.;  Prof.  A.  M.  Meyer,  of  Stevens  Institute ;  the  Journal  of 
Pharmacy  and  Medical  News ;  the  U.  8.  Coa^t  Survey ;  Dr. 
Hayden,  and  the  Academy  at  San  Francisco. 

The  death  of  Baron  Justus  von  Liebig,  at  Munich,  April 
18, 1878,  aged  70,  was  announced  by  the  Secretary. 

The  death  of  Prof.  F.  C.  Zantodeschi,  at  Padua,  March  80, 
1878,  aged  76,  was  announced  by  letter. 

The  death  of  William  Sullivant,at  Columbus,  O.,  April  SO, 
1873,  aged  70,  was  announced  by  the  Secretary. 

Dr.  LeConte  in  behalf  of  the  Secretaries,  exhibited  a  copy 
of  a  paper  by  Prof.  Cope,  read  at  the  meeting  of  April  4, 
bearing  the  date  March  8, 1873  printed  at  the  end.  Prof. 
Cope  made  explanations  to  justify  his  publication  of  that 
date. 

Mr.  Chase  communicated  three  notes :  1.  On  Solar  rotation ; 
2.  On  correlations  of  Planetary  Masses ;  3.  On  Intra-Mercurial 
Planets. 

Mr.  Cope^after  some  introductory  observations,  requested 
that  the  Society  authorize  the  drawing  and  printing  of  two 
plates  8°  to  illustrate  a  paper  on  Flat  Clawed  Carnivora  of 
the  Eocene  of  Wyoming,  the  cost  for  drawing  each  plate  not 
to  exceed  thirty  dollars. 

After  discussion  by  Dr.  Le  Conte  and  Geu'l  Stokes  the 
motion  was  seconded  and  on  motion  of  Mr.  Smith  post- 
poned to  the  next  meeting. 

And  the  Society  was  adjourned. 
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C08MICAL  AND  MOLECULAR  UARMONIES,  NO.  IL 
By  PLtJtr  Eable  Chase, 

PR0FE»80R   OF    PHTBICS   IN    HaVBRFORD   CotLEGE. 

{Read  brfort  tkt  American  Philotophkal  Society,  May  2  and  16,  1878.) 

I.  Harvokic  Indications  OP  iKTRA-HERcnitiAi,  Planets. 
I  Bodlflcation  of  the  planetary  harmonic  Beries,  liy  the  inertia  of 
■lilMietarj  masaes,  is  perhaps,  no  lees  interesting  than  the  primitive 
s  themselTes. 

If  tre  take  the  Neptunian  radios  vector  an  our  unit,  tlie  linear  centre 
of  oscillation  as  our  prime  determinant,  and  tlio  osclUatory  ratio,  3,  as 
our  harmonic  ctifTerence,  ne  obtain  the  luxrmanic  eeries, 


I 


tV  *c- 


Tl>o  flrat  term  of  this  series  repreacuta  the  aeoiilar  mean  aphelion  gf 
TTranua  ;  Iheseconfl.StttTini'Bmeanaphelion  ;  the  thb'd,  Satum'saplielion 

centre  of  linear  oaaUlation,  as  well  aa  the  mean  centre  of  gravity  of  the 
'■planelAiy  syatem ;  tlie  fourth,  Jupiter's  mean  perihelion.    Jupiter's  mean 

perihelion  is  at  the  octave  node  of  Saturn's  mean  aphelion,  and  their 
•ijoint  barmonio  importance  has  heen  amply  illustrated  in  my  previous 

The  regnlarity  of  tbis  aeriea  ia  interrupted  by  the  influence  of  the  great 
luasses  of  Saturu  and  Jupiter,  and  although  inferior  planetary  positions 

"viAJ  be  approximately  represented  by  suhsetiuent  terms,  they  are  found 
only  at  every  eighth  term  of  the  Neptunian,  or  at  every  term  of  t!ie  aim- 

•  pte  Jnplter  series. 


\ 
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rhese  terms  represent,  in  regular  succession,  Jnpiter's  mean  perihelion ; 

1  mean  aphelion  of  Mai-s  ;  the  mean  distances  of  Earth  and  Venus ;  the 
fuean  octave  node  of  Venus  and  Mercury ;  Mercury's  mean  aphelion  ; 
Mercury's  mean  distance  ;  and  the  Earth's  reverse  centre  of  linear  oscil- 
lation. 

The  complete  continuity  of  this  series,  like  that  of  the  foregoing,  is 
broken  by  the  combined  disturbance  of  Earth  and  Venus,  but  its  thir> 
tecnth  term  (^^  2i  <"'  iSo  ^1  approximates  tjuite  nearly  to  Kirkwood'a 
estimated  mean  distance  of  Vulcan  (.209  0).  A  still  closer  accordance 
.  la  affoi'ded  by  the  following  harmonic  series,  which  assumes  Enrtli's  meau 
distance  as  the  unit. 
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The  first  term  of  this  series  represents  Jupiter's  linear  centre  of  oscil- 
lation, at  which  the  planetary  masses  would  balance  the  Sun,  with  a 
centre  of  gravity  at  the  Sun's  surface,  which  is  the  source  of  its  radiant 
undulation  ;  the  second,  the  mean  distance  of  Venus ;   the  third,  Mer- 
cury's mean  distance  ;  the  fourth,  a  possible  unknown  planet,  planetoid 
group,  or  other  seat  of  solar  and  planetary  perturbation,  with  a  period  of 
53.54  db  days ;  the  fifth,  a  planet  with  a  period  of  34.25  days,  Kirkwood's 
estimated  period  being  34.92  days. 

It  is  especially  noticeable  that  in  these  three  harmonic  series,  em- 
bracing sixteen  terms  in  all,  only  one  appears  to  be  destitute  of  an  obvi- 
ous planetary  representative.  The  lack  of  actual  known  planets  at  some 
of  the  principal  centres  of  linear  oscillation,  may,  perhaps,  be  acooonted 
for  by  the  action  of  masses,  which,  though  not  sufficient  to  introduce  new 
series,  may  have  concurred  in  breaking  up  the  tendency  to  nodal  aggre- 
gation. It  is  possible  that  future  observations  may  show  a  somewhat 
analogous  action  between  Mercury  and  Vulcan.  I  am,  however,  inclined 
to  believe  that  improvements  in  astronomical  instruments  will,  at  some 
day,  enable  careful  observers  to  detect  some  foim  of  actual  material  c<m- 
centration,  at  }  ^^  i  y,  }  :^,  and  J^  ®. 

These  harmonic  pointings  to  intra-Mercurial  planets  are  corroborated 
by  the  r  series  of  planetary  pairs,  which  was  given  in  my  communication 
of  the  4th  ultimo.  The  division  of  Mercury's  perihelion  distance  by  r 
brings  us  to  a  point  considerably  within  the  limits  of  the  solar  retarda- 
tion, which,  if  the  sBther  is  material,  would  interfere  with  any  permanent 
orbital  revolution,  bringing  any  planetary  masses  more  or  less  rapidly  to 
tlie  Sun.  There  is,  however,  a  certain  portion  of  the  region  in  which 
planetary  stability  would  be  possible,  and  analogy  would  lead  us  to  look 
for  a  pair  of  mutually  balancing  planets,  wherever  the  conditions  are 
favorable  for  one.  The  closeness  of  the  harmonic  accordance  in  the  posi- 
tion which  Kirkwood  has  assigned  to  Vulcan,  seems  to  me  a  strong  c(m- 
firmation  of  his  views,  and  an  equally  strong  indication  of  the  importance 
of  making  sixicial  observations  in  the  portion  of  the  Zodiacal  belt  which 
is  embraced  between  the  orbits  of  Vulcan  and  Mercury.  If  Wolfs  sup- 
posed Sun-spot  period  of  twenty-seven  days*  is  a  sidereal  period,  it  might 
be  readily  explained  by  the  perturbations  and  transits  of  a  planetoid  or 
meteoric  group,  at  a  distance  which  would  complete  the  terrestrial  har- 
monic series.  If  the  proper  balancing  of  orbital  undulations  requires 
any  extra  Neptunian  planets,  wo  may,  perhaps,  have  reason  to  look  for 
some  analogy  between  them  and  the  intra-Mercurial  pair,  whi<di  may 
complete  the  symmetry  between  the  outer  and  inner  planetary  limits  to 
which  I  have  invited  attention  in  my  modification  of  Bode's  Law. 

•  Cited  by  Kirkwood ,  ante,  x\.  97. 


1873.]  239  [Chase. 

The  following  table  exhibits  the  theoretical  and  observed  values  for 
each  of  the  forgoing  series  : 

Habmonic  Nodes  in  thb  Solar  Ststbh. 
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II.  Correlations  of  Planetary  Mass. 

The  Sun's  surface,  which  is  the  seat  of  the  mutual  action  and  reaction 
of  its  attractive  and  radiating  forces,  is  also  the  fulcrum  of  a  lever  which 
would  balance  the  solar  and  planetary  masses  if  the  latter  were  placed 
near  the  outer  asteroidal  limit,  or  near  the  linear  centra  of  oscillation  of 
Jupiter's  radius  vector.  The  outer  end  of  the  lever  is  also  at  a  distance 
(3.513  ®),  at  which  the  velocity  of  revolution  is  equivalent  to  the  velocity 
which  would  give  Jupiter,  at  its  perihelion,  a  parabolic  orbit.  These 
harmonies  seem  to  point  to  harmonies  of  mass,  which,  by  means  of  com- 
mensurate momenta  or  moments  of  inertia,  may  help  to  sustain  the  equi- 
poise of  the  system. 

I  have  already  pointed  out,  in  my  note  on  **  Oscillatory  Foi^ces  in  the 
Solar  System"  {anU^  p.  140),  some  striking,  and,  I  believe,  entirely  novel 
evidences  of  such  harmony,  which  seem  to  be  attributable  to  the  same 
play  of  elastic  forces  which  has  assigned  to  each  planet  its  appropriate 
position.  There  are  still  further  and  somewhat  analogous  relations  be- 
tween the  centres  of  gravity  of  the  two  principal  pairs  of  planets,  as 
well  as  between  solar  and  important  planetary  positions,  which  I  submit 
as  additional  confirmation  of  the  influence  of  sethereal  vibration. 

My  hypothetical  arrangement  of  ffithereal  particles  (ante,  xii,  408), 

*a  »  iphelion ;  p  »  Perihelion. 


ChB-e.  I  240  [May  1  uid  W, 

suggests  a  primary  planetary  ellipse  in  which  the  transverse  is  to  the 
coi^jugate  axis  in  the  proportion  of  2  to  y^S,  In  such  an  ellipse  the  two 
foci  and  either  extremity  of  the  transverse  axis  represent  the  extremes 
and  centre  of  oscillation  of  a  linear  pendulum ;  parallels  to  the  lines 
joining  the  foci  to  either  end  of  the  conjugate  axis,  trisect  the  quadrant 
and  semicircle  ;  the  virtual  velocity  of  oscillation  at  the  end  of  the  sap- 
posed  rigid  transverse  axis,  is  to  the  velocity  at  the  end  of  the  conjugate 
axis,  as  the  velocity  of  infinite  fall  to  the  extremity  of  the  transverse 
axis  is  to  the  velocity  of  revolution  at  its  linear  centre  of  osoiU&tion. 

Let  A  and  D  represent  the  ends  of  the  transverse  axis,  B  and  C  the 
foci  of  the  hypothetical  ellipse.  Let  a  denote  planetary  aphelion ;  p, 
perihelion  ;  m,  centre  of  gravity,  at  secular  mean  conjunction,  of  Nep- 
tune and  Uranus ;  n,  mean  conjunctive  centre  of  gravity  of  Jupiter  and 
Saturn  at  Jupiter* s  mean  aphelion  and  Saturn's  mean  perihelion  ;  n\  cen- 
tre of  gravity  at  Jupiter's  mean  perihelion  and  Saturn's  mean  aphelion. 
The  four  principal  planetary  masses  are  so  proportioned  to  their  distances, 
and  their  distances  are  so  proportioned  to  those  of  Mars  and  the  Sarth,  as 
to  give  the  following  arrangements  in  the  typical  ellipse. 

Centre. 
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It  is  well  to  observe  that  the  relation  of  Mars's  radius  vector  to  octave 
nodes  of  the  asteroidal  belt  is  indicated  by  these  configurations,  as  well 
as  by  the  7:  series  in  my  communication  of  April  4th  (r-*  tp  —  2  (J). 

If  we  accept  Newton's  hypothesis,  that  the  sether  is  a  material  medinm, 
by  means  of  which  the  mutual  gravitating  action  of  masses  is  exerted, 
the  modulus  of  light  may  be  determined  by  the  same  laws  as  the  modulus 
of  elasticity  in  air,  steel,  or  other  terrestrial  elastic  bodies,  and  its  de* 
termination  gives  significance  to  the  following  relations  : 

1.  The  half-modulus,  is  to  Jupiter's  distance  from  the  Sun's  8ur£EU)e,  as 
the  Earth's  distiince  from  the  Sun's  surface,  is  to  solar  radius  (or  the  dis- 
tance of  the  Sun*s  centre  of  gravity  from  its  surface). 

2.  The  quotient  of  the  solar  mass  by  the  aggregate  planetary  mass  is 
to  the  quotient  of  the  mean  aphelion  by  the  mean  perihelion  radius  vec- 
tor of  the  Solar- Jovian  centre  of  gravity,  as  the  velocity  of  light  is  to  the 
velocity  of  planetary  revolution  at  the  mean  perihelion  Solar-Jovian 
centre  of  gravity. 

3.  The  aggre^jate  mass  of  the  Jovian  System  ( !y ,  Ij  1  ^,  § ),  is  to  ^^t 
of  the  Telluric  System  (©,  ? ,  j^,  J ),  as  Earth's  radius  vector.  Is  to 
Sim's  radius. 


4.  Tlie  aggregate  maBs  of  the  priocipal  planetary  pair  in  tlie  evlrn- 
uteroidal  belt  (21,  >j ),  is  to  the  mass  of  the  principal  planetary  pair  in 
tb«  intra-aflteroiilal  belt  (£,  9),  as  the  Earth's  distanoe  from  the  Sun,  is 
to  sohtr  ra<liiis. 

5.  The  agj^regate  mais  of  the  entcrior  planetary  pair  (H',  § ),  is  to  the 
UKSB  of  Satum,  as  Saturn's  mean  aphelion  distance,  is  to  Neptune's 
mean  diet&nce  from  the  Sun. 

G.  The  aggregate  mass  of  the  smaller  planetary  pair  in  the  terrestrial 
^'t  (;?.  S  1.  is  to  the  mass  of  the  larger  pair  (®,  9 ),  as  tlio  furce  (if 
r  gravitation  in  Any  planetary  orbit,  is  to  the  force  at  the  pinuet's  i«- 
«  centre  of  linear  oscillation  (I  :  »). 
Tlie  aggregate  mass  of  the  inner  planetary  pair  of  tho  ten'estrial 
bel»  (9.  P  ),  is  to  the  mass  of  the  outer  pair  (ffi,  ^],  as  twice  the  squnro 
of  the  radius  of  spherical  gyration,  is  to  the  8c|uare  of  tlie  eqmiluital 
radius.  The  uncertaiiity  as  to  the  mass  «f  Mercury,  renders  the  hi^t  two 
ratios  more  doubtful  than  the  three  preceding.  In  order  to  make  them 
equally  satisfactory,  it  may  be  necessary  to  take  account  of  intra-Mer- 
curial  planets  or  planetoids, 

:.  The  mean  annual  motion  of  Neptune's  perihelion,  is  one-siicth  of 
that  of  Uranus ;  tliatof  Uranus  being  one-sixth  of  that  of  Satum.  Tho 
ui  perihelion  distance  of  Mars,  is  one-sixth  of  the  distaJice  of  mean 
centre  of  gravity  of  Neptune  and  Uranus  at  their  oppoaitiou.  its 
mean  distance  is  one  sixth  of  Saturn's  mean  perihelion  distance  ;  its  mean 
aphelion  distanoe,  one-sixth  of  Saturn's  mean  distance. 

9.  Terrestrial  supei-ficial  gi'avity,  is  to  solar  superficial  gravity,  iis  Sun'a 
radius,  is  to  one-third  of  the  mean  distance  of  Mercury  from  the  Sun's 
■ur&ce. 

10.  Tliere  are  numerous  relations  between  the  varying  positions  of  the 
center  of  gravity  of  Satum  and  Jupiter,  which  seem  to  corroborate  the 
nebular  hypotliesis  and  to  encoumge  careful  investigation. 

11.  The  aggregate  mass  of  Jupiter  and  Blars,  is  to  the  aggregate  maKS 
of  Saturn  and  Garth,  as  the  quotient  of  Saturn's  aphelion  by  Earth's 
mean  distance,  is  to  the  (luotienl  of  Jupiter's  perihelion  by  Mars's 
aphelion. 

13.  The  aggregate  mass  of  Earth  and  Mercury,  is  to  the  aggregate 
mass  of  Venus  and  Mors,  as  the  quotient  of  Mars's  mean  aphelion  by  the 
rftdlus  of  spherical  gyration  in  Earth's  orbital  lethereal  sphere,  is  to  the 
quotient  of  Earth's  perihelion  distance  by  Mercury's  aphelion  distance. 
"This  proportion,  like  the  fourth  and  fifth,  is  affected  by  the  uncertainty 
of  Mercury's  mass. 

13.  The  Sun's  radius  is  a  mean  proportional  between  its  centre  of  gyra- 
tion and  tho  conjunctive  centre  of  grsrity  of  Sun,  Jupiter's  perihelion, 
and  Saturn's  perihelion. 

14.  The  quotieut  of  Sun's  mass  by  Jupiter's  mass,  is  to  the  foiirtli 
power  of  the  quotieut  of  the  time  of  planetary  revolution  by  the  tiiuu 
of  fall  to  the  orbital  center,  as  the  mean  perilielion  distance  of  the  center 
of  gravity  of  Sun  and  Jupiter,  is  to  Sun' s  radius. 
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15.  The  solar  mass,  is  to  the  aggre^^te  planetaiy 
of  the  gravitating  force  at  the  Sutrs  surface  is  to  the  sqnmre  of 
tating  force  at  the  Earth  surface. 

16.  The  solar  mass,  is  to  the  aggregate  planetarj  ir  ~~        '^     *' 
is  to  (i)'  of  the  secular  mean  radius  vector  of  the  perihelion  eeatarof 
gravity  of  Sun  and  Jupiter. 

17.  The  solar  mass,  is  to  the  aggregate  planetary  i 
ting  force  at  the  Sun*s  surface,  is  to  the  gravitating  force  mt 
centre  of  oscillation  between  Mercury  and  the  Sun*8  suriaoe. 

IS,  Planetary  velocity  at  the  mean  perihelion  center  of  gimfiij  of 
and  Jupiter  is  equal  to  {^)*  of  the  velocity  of  light.  ft 

19.  Jupiter's  mass,  is  to  Saturn's  mass,  as  |  of  Saturn's  meftn  ^lihelidk 
distance,  is  to  Earth's  mean  distance  from  the  Sun. 

20.  Saturn's  mass,  is  to  Earth's  mass,  as  the  quotient  of  Salnim^ 
aphelion  distance  by  Earth's  radius,  is  to  the  quotient  of  Eartli^ 
distance  by  Saturn's  radius. 

21.  Saturn's  mass,  is  to  Neptune^s  mass,  as  the  quotient  of  Jopitar's 
mean  aphelion  distance  by  the  distance  of  the  mean  perihelion  oenter  of 
gravity  of  Sun  and  Jupiter,  is  to  the  quotient  of  Earth's  mean  dirtMm^  by 
Sun's  radius. 

22.  The  mass  of  Uranus,  is  to  Earth's  mass,  as  the  vector-radial  qmo- 
tient  of  Uranus's  center  of  oscillation  by  Sun's  radius,  is  to  tlie  <iiioliflBft 
of  Earth's  mean  dintance  by  mean  perihelion  centre  of  gravity  of  Son  and 
Jupiter. 

23.  The  mass  of  Uranus,  is  to  Neptune's  mass,  as  r  :  4. 

24.  The  mass  of  Venus,  is  to  Eai-th's  mass,  as  ?:  :  4. 

25.  Tlic  mass  of  Jupiter,  is  to  the  mass  of  Neptune,  as  a  mean  i^opoi^ 
tional  between  Satum*s  mean  aphelion  distance  and  Neptune's  mean 
perihelion,  is  to  the  Earth's  mean  perihelion  distance. 

26.  The  mass  of  Jupiter,  is  to  Earth's  mass,  as  the  product  of  Satam*s 
mean  aphelion  distance  by  Neptune's  mean  distance,  is  to  the  sqoare  of 
Earth's  mean  distance. 

27.  Neptune's  mass,  is  to  Earth's  mass,  as  the  continued  vector-ndial 
product  of  Sun  and  Jupiter's  mean  i>erUielion  centre  of  gravity,  Man's 
mean  aphelion^  and  Saturn's  mean  aphelion,  is  to  the  product  of  Bon's 
radius  by  the  square  of  Eartli's  mean  distance. 

Comparative  Table  of  Theoretical  and  Observed  Yalusb. 

TheoreticaL  Ohmmd. 

Mean  Inertia!  Moment  of  Jupiter j  r  258,200 

Saturn }       *^^"*^-       \  260,027 

Uranus   -tz..^  ,,  (  482,878 

Neptune )  \  480,429 

i  Light  Modulus   :^^                 ( U 218.  ^  218.71 

Velocity  of  Light                         (2) 184,200  188,450 

^  System  ^  0  System,              (3) 214.86  214-88 

(Z;,  k)  -•■-  (e»  9 ).                       (4) 214.86  217.02 
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cT,  Mean  Perihelion, 

cJ^,  Mean, 

(^,  Mean  Aphelion, 

{0>  ?if»  I?)  Center  of  Gravity, 
O  -7-  Planets, 


i< 


(I 


(( 


(( 


Velocity  of  Light, 

6  -^©» 

9  -^©, 

2/-^©, 

The  observed  values  in  this 
Norton  and  Stockwell. 


Theoretioil. 

(5) 8.004 

(8) l.-«)id 

" 1.5129 

** 1.6867 

(9) 1^7.39 

(11) 3.8027 

(13) 1.5812 

(14) 1044.25 

(15) 744.86 

(16) 743.41 

(17) 750.27 

(18^ 183,570 

(19) 3.3333 

(20) 90.621 

(21) 5.322 

(22) 13.041 

(28) .7854 

(24) .7854 

(25) 17.848 

(26) 800.37 

(27) 10.767 

table  are  computed  from  the 


Observed. 
8.000 
1.4032 
1.5237 
1.6442 
27.29 
3.8091 
1.5741 
104S.88 
747.15 
747.15 
747.15 
183,450 
8.3448 
89.408 
5.347 
13.083 
.7825 
.7845 
17.886 
299.05 
16.720 

data  given  by 


III.    Habmonies  of  Cosmical  Rotation. 


The  numerous  indications  of  arithmetical,  harmonic,  and  geometrical 
progression  which  I  have  pointed  out,  are  such  as  might  have  been  an- 
ticipated, if  we  regard  the  aether  as  a  material  medium  of  extreme  elas- 
ticity, by  means  of  which  all  forms  of  material  force  are  transmitted. 

Chladni's  experiments  gave  abundant  evidence  of  the  tendency  of 
sonant  vibrations  to  produce  nodal  and  symmetrical  aggregations  of 
material  particles  ;  the  drinking-glass  experiments  show  that  the  tendency 
is  sometimes  sufficient  to  overcome  cohesive  or  other  attractions  which 
oppose  the  symmetry ;  Mossotti^s  hypothesis,  that  the  radius  of  each  par- 
ticular material  nucleus  may  be  almost  infinitesimal  iu  comparison  with 
the  radius  of  the  sBthereal  atmosphere  by  which  it  is  surrounded,  makes 
it  comparatively  easy  to  believe  that  even  suns  and  planets  may  be  in- 
fluenced as  to  position,  volume,  mass,  and  motion,  by  harmonious  vibra- 
tions which  are  transmitted  from  particle  to  particle  until  they  pervade 
and  control  the  whole  mass. 

Rotation,  as  well  as  revolution,  is  one  form  of  oscillation,  and  therefore 
subject  to  the  same  general  laws  as  the  swing  of  iHsndulums,  the  undula- 
tion of  liquids,  the  sonant  and  luminous  tremors  of  elastic  solids,  fluids, 
and  aethers.  Some  evidences  of  its  being  subject  to  rhythmical  influences 
may  be  found  in  the  approximate  agreement  between  the  lengths  of  days 
boUi  in  the  Jovian  and  in  the  Telluric  planetary  belt.    Other  and  more 
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satisfactory  evidences  are  deducible  from  such  comparisons  of  uniform 
and  variable  motions  as  are  naturally  suggested  by  the  foregoing  investi- 
gations. 

Among  the  correlations  in  the  preceding  article,  the  following  seem 
peculiarly  significant : 

1.  The  close  coincidence  between  the  vectorial  ratio  of  Jupiter  to  the 
half-modulus  of  light,  and  that  of  Sun's  radius  to  Earth  ;  Jupiter  and 
Earth  being  the  controlling  masses  of  their  respective  planetary  belts. 

2.  The  ratio  which  connects  the  velocity  of  light,  the  proportionate 
masses  of  Sun  and  Planets,  the  velocity  of  planetary  revolution  about 
the  Sun,  the  variations  of  position  in  the  center  of  gravity  of  the  two 
principal  masses  of  the  System  (0,  ]^),  and  the  consequent  orbital  eccen- 
tricity of  Jupiter. 

8.  The  comparative  commensurability  of  the  Jovian  and  Telluric  Sys- 
tems, Sun's  radius  and  Earth's  radius  vector. 

13.  The  mean  proportionality  of  Sun's  radius  between  the  radius  of  its 
centre  of  gyration  and  the  radius  of  the  centre  of  gravity  of  tbe  three 
principal  masses  of  the  System  (0,  ^,  Ij ). 

n,  n\  The  ratios  which  fix  the  elliptical  orbits  of  the  relativib  mean 
aphelia  and  perihelia  of  Jupiter  and  Saturn  and  the  eccentricity  of 
Mars,  the  planet  which  links  the  Telluric  to  the  asteroidal  belt. 

I  have  already  invited  attention  to  the  approximate  mean  proportion- 
'  ality  between  the  distances  of  Mercury  and  Neptune  from  the  Bon's 
surface,  and  to  the  resemblances  between  the  gamuts  of  sound  and  light. 
If  we  regard  the  condensation  of  planets  and  the  gaseous  elasticity  of 
their  envelopes  as  both  resultants  of  sBthereal  elasticity,  we  may  naturally 
look  to  logarithmic  curves  of  the  second  order  for  some  interesting  com- 
parisons. 

If  we  divide  the  planetary  octave  into  twenty-four  (—  8  X  2')  quarter 
tones  and  consider  Jupiter's  mean  perihelion  as  occupying  tiie  logarith- 
mic centre  of  oscillation  (2*  log,  5 ),  we  obtain  the  geometrical  series  of 
logarithms  in  column  Id  of  the  following  table,  the  ratios  of  tbe  loga- 
rithms being  represented  by  the  gamut  ratios  {2)if,  For  comparison,  I 
have  also  given  the  logarithms  of  actual  distance,  W ;  the  theoretical  and 
actual  distances,  rf,  d^ ;  and  the  proportionate  wave-lengths  of  the  eight 
principal  Frauuhofer  lines  Fr,  Planetafy  perihelion,  mean,  and  aphelion 
distances  are  represented,  respectively  by  jj,  m,  a,  in  accordance  with 
Stockwell's  estimates  of  the  secular  mean  values. 


Logarithmic  Planetary  Gamut. 


g  7n 


Fr. 

(2)2^ 

Id 

W 

d 

d^ 

H  1.000 

1.000 
1.029 
1.059 

1.908294 

1.919977 

80.96 

88.17 

G  1.095 

1.091 
1.122 
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Fr. 


F  1.385 


cf  o        E  1.339 


D  1.498 


Vp 


Vl  m 


&P 
\e  a 


C  1.668 
B  1.746 


A  1.934 


(2)i* 

1.155 

1.189 

1.224 

1.260 

1.297 

1.335 

1.374 

1.414 

1.456 

1.498 

1.542 

1.587 

1.634 

1.682 

1.731 

1.782 

1.834 

1.888 

1.943 
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2.204751 


2.206566 


2.885865        2.832155 


2.547265        2.548099 


d 
160.23 

216.70 


352.59 
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d^ 
160.90 

214.86 


353.26 


8.029231        8.029231        1069.62        1069.62 


3.303395        3.811651        2010.92        2049.51 


8.602383        8.595130        4002.97        3936.68 


3.816597        3.814149        6555.36        6518.52 


This  hyi>othetical  daplication  of  elastic  influence,  substitutes  for  the 
variable  influence  of  gravity,  an  influence  which  is  supposed  to  be  uni- 
form, in  all  places  and  at  all  distances.  In  order  to  find  whether  gravity 
can  be  represented  by  the  resultant  of  such  an  influence,  let 

g  =  force  of  gravity  at  d. 

d  =  perispheral  distance  of  planet  or  satellite  in  parabolic  orbit. 

«o=         "  velocity  "  **  "  *• 

«j  =  velocity  of  rotation  at  spheroidal  centre  of  gyration. 

^2=  "  '      primary  undulation  which  originates  rotation  and  rev- 

olution. 

^  =  time  of  undulating  action  required  to  produce  v 
do  =  distance  of  virtual  gravitating  fall  or  of  actual  undulatory  pro 
gression  in  ^. 

Then,  ^  a  —  a  ©o*  «  /o*  «  do*- 

If  an  attracting  spheroid  were  built  up  by  aggregation  of  matter, 
urged  simultaneously  from  all  directions  towards  a  resisting  nucleus,  the 
limit  of  velocity,  Vq.  would  be  retarded  by  internal  work  as  soon  as  the 
particles  began  to  come  into  mutual  collision.  This  retardation  would 
lead  to  centripetal  condensation,  with  a 

V  oc  g  oc  d. 
By  the  law  of  equality  of  areas,  if  the  sphere  be  imagined  to  be  homo- 
geneously expanded  to  a  radius  d,  the  mean  velocity,  or  Dj,  should  vary 
1 


f>o,  as 


(^'■' 


and,  V2  being  constant,  v^=  V  ^1  ^2. 


d        "^       \d 
The  values  Vq  and  v^  are  known,  at  least  approximately,  for  Earth,  Moon, 
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Sun,  Mercury,  Venus,  Mai-a,  Jupiter,  Saturn ;  we  hare,  thererore,  i 
moans  of  approximating  to  the  velocity  of  primary  undulation  (r,)  « 
whicb  each  or  tbuae  oi'lia  is  accordant,  anJ  iwrbaps,  or  lending  indin 
coiiflnnation  to  tbs  estimates  of  %  and  f ,.  Tbe  ralucs  in  tlie  followl 
table  are  given  in  miles  per  hour;  tlie  computed  values  are  marked fl 
thfl  oliservod,  O  ;  tlie  column  of  equivalents  gives  the  veloctUo*  will 
are  expressed  numerically  in  the  prccedinj;  colninu  (v^  0). 

Velocitt  of  Ukdulatiors  Accokdast  with  Botatiob- 

X^V-  "n  t-ag.  0,  e,  c.  H,  U.  EqalvklinU, 

®  4.307flR»    S.81S18t)  048,743  t)4n,sr>0    pkii  r  at  c.  g.  Q,  J 

5  3.723808      .81638.5       4,2.11.470       4.24».480    b  light  ,<  O*"  ^  9  »■■ 
0  fi.  130913    3.44«fli0    058,440,000     n60,4K4,4IIO     c  light 


717,  isa 


300,4.1 1 

B48,a">0 
453.743 


710,900  plan  t  at  V  0  r. 
801,800  "    nt  1.131  0  r, 

SBT.aaO  "    at9X  "    " 

Mfl.SSO         "    ato.g.0  2(p. 
452,400  "    at  ffX  1.431  G 


C  4.131478  2.387381 
5  4.3.M607  a.807680 
-f  4.0llfll)7  2.3fl8H77 
■il  3.113849  4,248874 
1;   4.894700     4.l3a748 

The  moat  satisfnctory  of  the  accordances  is  undonbtedly  the  one  it 
tiffing  the  velocity,  of  the  primary  undulation  whldi  ia  i. 
accordance  both  witli  the  planetary  velocities  and  with  the  Telocity  fl 
solar  rotation,  with  the  velocity  of  light.    This  furnishes,  a 
mo,  a  crucial  teat  of  Newton's  hypothesis  tliat  gravitating  action  Istt 
mitted  through  the  medium  of  the  some  tether  to  which  ] 
attributed    the    undidations    of    light.     Chaltis's    Ilydrodynamio 
searches  (P.  Mag.,  1803.  sqq.},  and  Norton's  luTestigationa  in  Ho1i»aull 
Phyaies,  (Am.  Jour,  of  Sci.,  I8Q4,  sqq.)  have  shown  that  the  phcnomei 
both  of  attracllDu  aud  of  repulsion,  can  be  produced  by  elastic  u 
tion,  and  if  tlie  undulating  veloci^  is  tlie  same  in  tlui  two  great  m 
of  cosmiciil  and  moleeular  phenomena,  solar  radiation  and  atb 
what  more  utn  we  ask  for  tlicir  complete  ideutillcation,  as  oppfl 
phases  of  a  single  primordial  activity? 

There  is,  however,  still  a  discrepancy  of  about  one  per  cent,  belwi 
the  computed  and  observed  values  of  our  BUpi>oaed  equivalents. 
ililTerenco  ia  exceedingly  slight,  it  is  true,  and  it  could  bu  readily  O 
come  by  adopting  values,  for  the  period  of  solar  rotation  and  tlie  b 
radius,  which  are  quite  as  probable  as  those  I  have  employed,    t 
a  forced  agreement  would  t«nder  the  reaiiU  lesa,  rather  tluin  mo 
factory.     It  is  well  known  that  there  is  a  degree  of  uncertainty  ii 
the  elements  of  the  equation,  greater  than  the  one  indicated  by  the  rt 
This  uni.-erL'kinty  ninet  therufoiv  remain,  nntil  it  ia  roducul  by  n 
curate  observations,  mure  careful  study  of  modifying  inllueucea,  I 
more  complete  comparison   of  such  inveati gallon b,   in  various  6 
research,  as  may  help  to  illustrate  the  nature  and  degree  of  slli 
clastictty  and  the  laws  of  Its  nctinn. 

In  the  case  of  the   Muon,  we  Imw  a  virliuil  particle  n>Ming  oi 
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fac«  of  a  ratating  sthoroal  sphere,  anJ  therefore  syiKihronoiiB  in  its 
periods  of  rotation  and  revolution.  Tbe  mean  velocity  of  the  Bpbentl 
synodic  rotation.  (3  t  x  238,800  x-.  yA-t-  708.73},  if  reduced  in  the  ratio 
"wliicli  would  be  required  by  solar  expansion  to  Barth's  mean  perihelion, 
(307.58),  would  give  c,— 6.45.  Combining  this  with  the  velocity  of  v^ 
(65,462.4),  we  obtfaar.j^6e4,]00,000,  which  is  still  nearer  to  the  estini&ted 
velocity  of  light  than  the  value  deduced  froni  solar  rotation.  Thisdedoc- 
tioii  appears,  in  some  respects,  more  satinfactory  than  the  one  in  the 
table,  but  1  have  preferred  giving  them  both,  in  order  to  bIiow  that  all 
rotation  may  probably  be  ultimately  traceable  to  undulatioiiB  having  tlie 
velooity  of  light,  and  to  exhibit,  at  the  saine  time,  the  curious  confirmation 
of  my  view,  that  "Venus  may  be  regarded  as  an  exterior  satellite  of  the 
£arth,  at  a  limit  analogous  to  that  of  the  solar  system ''  {ante,  xii,  40S). 

The  aucordanoe  of  Vp  fur  the  prtncipa)  planet  in  each  of  the  asteroidally 
divided  belts  (11,  ®),  with  the  plnnetary  velocity  at  the  principal  centre 
of  gravity  iu  the  entire  system  (Q,  ^  p),  is  no  less  interesting  in  its  way, 
than  those  which  I  have  already  noticed.  It  may  he  connected  with  the 
velocity  of  Ught,  by  conceiving    a  rotating  (ethereal  sphere  extending 

o   tlie  mean  of  the  mean  aphelion  distances  of  Earth  and  Jupiter 

1.033D  -I-  5.4274 


-=  3.8300).  If  such  a  sphere  had  the  planetary  velooity 
at  the  Sun's  surface,  its  periphei-al  velocity  would  be  603,403,000,  which 
dilfern  by  less  than  one-tenth  of  one  per  ceut.  fVom  tile  value  deduced  for 
lunar  e,  in  the  foregoing  paragraph;  And  less  than  lialf  of  one  per  cent. 
from  the  estimated  velocity  of  light. 

The  equivalents  of  r^  for  Saturn  and  Venus,  are  interesting  from  their 
.ntroduction  of  the  ratio  of  the  quantity  of  heat  under  constant  pressure, 
to  the  quantity  under  constant  volume,  (1.431  :  1).  An  iethereal  sphere  ex- 
tending  to  the  linear  centre  of  oscillation  between  Saturn's  meanaphelion 

/SXS.303  +  10 
luid  Jn pi t«r'B  mean  distance,  \ s"- =  6.8081,  and  rotating  with 

the  velocity  of  Saturn's  o,  at  the  Sun's  surface,  would  have  a  peripheral 
velocity  of  661,050,000,  which  differs  by  less  than  one-fifth  of  one  percent, 
from  the  estimated  velocity  of  light.  A  simUar  sphere  for  Venus,  limited 
by  tlie  mean  Iwtween  the  same  Satui-nian  centre  of  OHcillation  and 
Earth's  mean  distance,  (y  t  J  =  3.88),  would  liave  a  peripheitil  velooity 
of  CSO, 008,000,  dilferiug  le^s  tlian  one-eighth  of  one  per  cent,  f^m  the 
iminouB  velocity. 

The  values  of  o,  for  the  exterior  planets  of  the  Telluric  belt,  ( g ,  o'h 
are  in  simple  harmonic  relations  to  the  planetary  velocity  at  tha  Sun  (J  0J 
and  to  Venue's  V,  (^  9).  The  radii,  of  tlie  (ethereal  spheres  which  are 
determined  by  the  peripheral  velocity  of  light  and  the  solar  superficial 
velocity  of  d,.  are  dependent  on  the  mean  aphelion  reverse  linear  centre 
of  oscillation  of  Saturn  (^  of  10)  and  the  mean  distance  of  .lupiter,  for 
Ueroury,  (°--^ — ^\  and  Sntui'O's  mean  perihelion  reverse  centre  of  li- 
near oscillation  (J  of  B.078)  and  Uranus' »  mean  aphelion  (30.(1438)  for  Mars. 
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/c.  o.  »2  -f-  0  \      >p]2^  latter  coincidence  is  within  leas  than  one  aerentieth 

of  one  per  cent. 

Tlie  synchronism,  between  light  oscillations  from  Sun  to  Uranus'a  meMi 
aphelion  and  planetary  revolution  at  Sun's  surface,  lends  inters  to  the 
following  approximate  ratios  of  the  spheral  radii  to  Uranua's  mean 
radius  vector :  J,  j;  9i  i;  ©»  i;  c?,  f ;  i^,  il  Ik  iapheUonr.  «.] 

Ethereal  Spheres  of  Rotary  Undulation. 

Spheral  r.  Periph'l  v.  Vel.  of  light. 

i  (k  c.  0.,*  ^)  mean.      .       657,654,500  660,484,400. 

9()2C.  0.,  ©)       **  659,608,000  " 

©  (©,  V)  "  668,492,000 

cr()2  <J.  0.,  S)       "  660,348,000  " 

V  (©,  V)                **  668,492,000  " 

b  (b»  V)  CO-  661,659,000  " 

Comparison  of  Harmonic  and  Actual  Spheral  RADn. 

Approximate.  Actual. 

$  }  S  mean        915.91  X  O  r.  920.91 

9  J  •*      **           824.32  "  824.66 

©  J  "       **           686.93  "  696.11 

^  I  «i       «          2472.95  "  2478.64 

5^  J  "       "           686.93  "  696.64 

)2  i  "  aphelion,  1435.50  "  1458.75 

IV.  WEATHER  STUDY. 

In  the  "American  Weather  Notes, '*  which  I  had  the  honor  of  commu- 
nicating to  the  Society  at  its  meeting  of  March  8,  1871,  I  first  called  at- 
tention to  the  comparative  frequency  of  anti-cyclonic  storms,  and  to  some 
other  pecularities  of  meteorological  phenomena  which  indicate  the  impor- 
tance of  regarding  Espy^s  lines  of  indraught,  as  well  as  Redfield's  cen- 
tres of  cyclonism,  in  making  weather  forecasts.  I  suhsequently  showed 
(ante,  xii.,  65,  128)  that  the  general  atmospheric  movement  m  America 
is  anti-cyclonic,  while  in  western  Europe,  where  I  had  looked  tor  very 
marked  cyclonism,  anti-cyclonic  are  nearly  as  frequent  as  cy<donie  cur- 
reuts ;  and  that  two  of  our  principal  storm  centres  are  situated  near  nor- 
mal intersections  of  polar  and  equatorial  currents. 

An  abstract  of  ray  views  was  subsequently  published  in  the  manual  of 
the  Signal  Service  Bureau,  and  the  officers  of  the  Bureau  have  communi- 
cated to  the  public  journals  some  remarkable  evidences  of  anti-cydoniam 
in  storms  of  great  magnitude.  It  therefore  seems  desirable  to  ascertain 
the  extent  of  this  apparent  exception  to  the  generally  received  law  of 
stoi*m8,  and  I  have  accordingly  undertaken  some  special  study  of  the 
weather  maps,  in  order  to  ascertain  how  far  my  ideas  are  sustained  bj  two 

*It  i8  well  to  remember  that  Saturn's  centre  of  linear  oscillation  is  at  the  oeatro  of  ffnvlCyttt 
the  plaaetanr  system,  and  itti  reverse  centre  U  at  the  octave  node  of  the  centre  of  ffnvltjr. 


yejua'  additional  Bjeteniatic  observations.  The  results  of  such  study  seem 
to  me  to  be  important  enough  to  justify  others  iu  entering  on  a  similar 
ejcamiuation,  and  I  hope  the  investigation  may  interest  u  sufficient  num- 
ber of  inquirers  to  successfully  eliminate  any  influence  of  personal  bias, 
and  to  establish  new  and  valuable  meteorological  laws. 

Ky  weather  maps  are  all  of  the  momiug  issue,  eihibitiiig  the  daily  of- 
ficial returns  of  tliermometer,  barometer,  wind,  cloud,  rain,  and  snow,  at 
7.35,  A.  M.,  Wa^Jiingtou  mean  time.  In  order  to  estimate  the  compara- 
tive frequency  of  cyolonio  and  anti-cyclonic  stormE,  I  first  arranged,  in 
resiiective  columns,  such  as  belonged  unmistakably  to  either  class. 
When  it  was  impossible  to  deteimlue  the  character  of  the  current,  I 
counted  all  that  were  at  and  below  the  barometric  mean,  as  cyclonic;  all 
that  were  near  the  crest  of  the  barometrlo  wave,  as  anti-cyclouio ;  all 
tlat  were  still  left  in  doubt,  as  adding  equal  weight  to  each  column. 
This  classification,  based  on  Ferrel's  well  known-principles,  gave  "the 
benefit  of  the  doubt "  in  all  instances  to  the  cyclonic  theory,  and,  if  it  is 
chargeable  with  partiality  in  eithOr  direction,  I  hope  the  partiality  will 
prove  to  be  towards  the  views  which  are  in  opposition  to  my  preconceived 
opinions. 

The  number  of  observations  is  probably  insufBcient,  and  the  extent  of 
the  comparison  loo  limited  to  justify  any  very  general  conclusions,  but 
there  appears  to  be  sufllcient  consistency  in  the  results  to  render  it  proba- 
ble, tliat  even  after  storms  are  well  developed  and  considerable  precipita- 
tion has  taken  place,  the  currents  continue  anti-cyclonic  in  proportions  . 
varying  from  one-flfth  to  more  thaQ  two-tifths  of  the  whole  number  of  ob- 
serrations,  the  proportion  being  greater  in  winter  than  in  summer.  The 
following  table  exhibits  the  number  of  moming  rains  (11)  and  snows  (S) 
classed  as  cyclonic  (C),  and  anticyclonic  (A),  togetlier  with  the  normal 
percentages  of  each,  as  determined  by  a,  simple  smoothing  of  the  result- 
ing ourres: 

CLASaiFICATIOS   OF    AUERICAK   StOHUS. 

Obverrcd.  Normala. 

'   CHA  C  SA  '            CHA           C8A  " 

Janoary 80  U       48        33           67        S3       SI        30 

February 38  16       89        33           70       30       83       38 

March 3S  11        47        10           70       80       08        33 

April 20  14          8           4            OS         31         70        24 

May 31  10          4           0            70        30        78        23 

June .    23  8                                71        20 

July 18  10                                71        aO 

August 31  e                                    73        37 

Septejnber 23  9                                73       27 

October 24  8         .1          2           71        29       72        2S 

November 89  21 

Deoember 80  21 

Winter 201  99 

Spring 209  91 

Summer 215  81 

Autumn 811  80 

Tear 836  364 
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In  a  few  instances  a  line  of  rainfall  ¥rith  double  currature  hfta  been 
strikingly  marked,  extending  almost  from  the  summit  of  an  atmospberic 
crest  to  the  foot  of  an  adjacent  valley,  thus  exemplifying  the  aocuracy  of 
Ferrers  deductions,  and  encouraging  the  belief  that  close  and  systematio 
study  of  the  tri-daily  maps,  under  the  guidance  of  those  dednctions,  will 
render  the  future  success  of  our  Signal  Service  Bureau  even  more  mar- 
velous than  the  past. 

Some  stations  seem  to  be  exposed  to  peculiar  local  anti-cyclonic  inflnencea. 
Although  the  number  of  stations  is  insufficient  for  an  entirely  satisfactory 
study  of  such  influences,  and  although  I  have  given  no  special  attention 
to  their  investigation,  having  merely  noted  a  few  of  the  anomalies  which 
seemed  most  striking,  I  will  venture  to  suggest  a  careful  tabulation  and 
examination  of  reports  from  Shreveport,  Lynchburg,  Denver,  Cheyenne, 
Pittsburg,  and  St.  Louis,  with  a  view  to  subjecting  any  exceptional  indi- 
cations, which  they  may  fumisli,  to  a  rigid  scrutiny.  I  have  sometimes 
been  inclined  to  attribute  irregularities,  which  seemed  to  be  of  a  system- 
atic character,  to  imperfections  in  the  instruments  of  observation^  but 
the*  careful  comparisons  to  which  they  are  subjected  before  leaving  the 
Washington  office,  seem  to  make  such  a  hypothesis  less  probable  than 
the  one  which  looks  to  local  perturbations,  originating  in  peculiarities  of 
physical  position. 

The  tendency  to  parallelism  of  atmospheric  currents,  both  in  vertical 
and  horizontal  planes,  seems  to  be  indicated  in  a  large  majority  of  the 
maps.  The  isolation  of  opposite  horizontal  currents  appears,  however, 
to  be  more  complete  tlian  that  of  the  vertical  currents.  So  generally  is 
this  the  case  that  I  doubt  if  there  is  ertr  any  considerable  blending  of 
upper  and  lower  strata  of  air,  except  when  a  partial  vacuum  has  been 
brought  alK>ut  by  great  condensation  of  vapor  through  the  whole  height 
of  c^mtiguous  polar  and  equatorial  currents,  which  are  moving  in  oppo- 
site directions  in  the  same  stratum.  If  my  belief  is  well  founded,  the 
cyclonism  or  anti-cyclunism  of  storms  at  their  beginning  should  depend 
mainly  on  the  relative  position  of  the  mixing  currents.  As  a  general 
rule,  if  the  condensing  current  is  east  of  the  vapor-saturated  current  or 
between  the  vap<^r  current  and  the  equator,  the  storm  should  be  anti- 
cyclonic,  unless,  and  until,  local  precipitation  has  been  copious  enough 
to  reverse  the  normal  direction  of  the  blending  winds.  If  the  relative 
position  of  the  vapor-bearing  and  cooling  currents  is  reversed,  the  storm 
should  l>ecome  more  si>eedily  and  increasingly  cyclonic,  the  precipitation 
should  be  more  rapid,  the  winds  more  violent  and  tempestuous,  the  cour 
ditions  in  other  respects,  such  as  pressure,  vapor-saturation,  temperature, 
and  veliKity  of  wind  at  the  outbreak  of  the  storms,  being  the  same. 
Those  views  seem  to  l>e  confirmed  by  the  facts  which  I  have  adduced  in 
previous  }>apera,  as  well  as  by  the  8{>ecial  examination  of  which  I  am 
now  treating,  but  for  that  very  reason  I  prefer  to  submit  them,  by  simile 
statement,  for  examination  and  test  by  others,  who  are  either  wholly  free 
fVom  any  prepossession,  or  whose  bias  is  different  fh>m  my  own;  my  wish 
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I  being  nttl^er  to  get  ut  the  Initli,  tkin  to  build  up  or  overturn  any  plai 
I  ble  tlieory. 

ome  accounts  it  would  be  deEirsitile  to  bare  observing  stittjoas  as 
I  thickly  scattered  over  our  whole  domain,  as  they  are  in  England  and 
I  some  other  Europeau  countries.    But  ou  the  wliole,  I  think,  that  at  least 
I  for  the  time  being,  the  gain  is  greater  than  the  loss  in  having  such  dif- 
I  fusion  of  reports  as  will  facilitot*  the  eafly  discovery  of  practical  general 
I  laws,  the  influence  of  which  might  be   obscured  by  the  perplexities  of 
I  local  disturbances,  if  the  stations  were  twice  as  numerous.     A  great  part 
I  of  tbe  sncceBs  of  .American  meteorology,  to  which  some  uf  our  foreign 
I   competitors  have  given  the  palm  with  almost  envious  reluctance,  m^iy 
'  faave  sprung  from  the  broad  generalizations  which  were  at  first  forced 
upon  the  Meteorological  Committees  of  the  American  Philosophical  So- 
ciety and  tbe  Frunklin  Institute,  by  the  magnillceut  breadth  of  the  Mis- 
sissippi Valley,  and  the  consequent  unbi-oken  sweep  afforded  to  tlie  winds 
that  break  over  the   ridges  uf  the  Rocky  Slountains,  or  pour  from  the 
Arctic  Regions  through  the  Valley  of  the  Saskatchewan  and  across 
the  great  lakes.    The  time  will,  however,  soon  come,  if  it  has  not  already 
come,  when  the  need  of  more  minute  details  will  become  evident,  and 
when  Btate  Legislatures,  Bcientific  bodies,  or  local   Boards  of  Trade, 
should  devise  means  for  supplementing,  or  use  their  influence  for  widely 
enlarging,  the  magnificent  work  of  the  National  Bureau. 

The  plan  of  recording  obeervatioos  at  all  the  stations  at  the  same 
actual  time,  is  undoubtedly  the  best  for  detemiiuing  the  mechanical  forces 
which  ai-e  operating  for  producing  meteorologic  changes,  and  couseiiuently 
for  the  general  purposes  of  weather  foreoait.  It  is,  however,  attended 
with  some  inGonvenfences,  especially  in  regard  to  temperature,  the  esti- 
mated direction  of  isabnormal  thermograms  being  liable  to  error  on 
account  of  inadequate  allowances  for  diflerenccB  of  local  time.  The  im- 
portance of  those  thermograms  may  be  readily  understood.  The  baro- 
grams  determine  the  gravitating  influences  of  the  moment,  and  the  forces 
that  are  now  operating  to  effect  the  changes  of  a  few  succoodiug  hours; 
but  if  we  wish  to  estimate  the  probabilities  for  a  day  or  more  in  advance, 
vre  must  regard  the  probable  changes  in  the  harograms  themselves.  Those 
changes  are  mainly  dependent,  either  directly  or  indirectly,  upon  changes 
of  temperature,  the  direct  influence  being  manifested  by  increase  or 
diminution  of  atmospheric  density  ;  the  indirect,  by  condensation  of 
moisture,  in  tlie  form  of  rain  or  snow,  and  all  the  other  attendant 
phenomena.  Each  centre,  line,  or  area  of  precipitation,  becomes  a  pivot 
or  link  between  the  upper  and  lower  aerial  currents,  since  there  must  bo 
a  downtbrust,  as  well  as  au  indraught,  to  supply  the  place  of  the  con- 
densed vapor.  The  degree  and  the  rapidity  with  whioli  the  lowerwill  be 
affected  by  the  upper  currents,  will  depend  upon  the  number,  position, 
and  extent  of  storm  arons;  and  a  knowledge  of  the  difference  of  temper- 
ature from  the  normal  temperature  for  tlie  month  at  each  station,  would 
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be  of  gpreat  servioe  in  fixing  the  probable  sites  of  precipitation,  and  th« 
probable  cyclonism  or  anti-cyclonism  of  the  winds. 

If  the  molecular,  or  elastic  forces  are  so  important  as  they  seem  to  be, 
not  only  in  the  atmospheric  and  ocean  tides,  but  even  in  detei mining  the 
arrangement,  masses  and  motions  of  cosmical  bodies,  it  is  desirable  that 
they  should  be  made  the  subject  of  special  and  critical  study  in  connec- 
tion with  meteorologic  changes. 

V.  THE  PLANETARY  NODE  BETWEEN  MERCURY  AND  VUL- 
CAN. 

Any  speculations  upon  the  probable  position  of  a  planet  between  Mer- 
cury and  Vulcan  may  seem  premature,  so  long  as  the  existence  of  Vulcan 
itself  is  so  very  problematical.  I  am  inclined  to  believe  that  any  planet- 
oid bodies  that  may  be  found  between  Mercury  and  the  Sun  will  prove 
to  be  very  minute,  perhaps  of  an  order  of  magnitude  like  the  asteroids. 
It  is  true  that  the  harmonic  coincidences  on  which  I  have  based  my  hy- 
pothesis of  an  inter-Mercurial  pair,  may  be  merely  accidental,  but  when 
the  agreement  is  so  curious  and  close  as  I  have  shown  it  to  be,  it  ia  surely 
well  to  see  whether  we  can  find  any  other  evidence,  either  to  confirm  or 
contradict  its  manifest  indications. 

Near  i\  of  Jupiter's  perihelion  (8.485)  is  the  first  term  of  the  terrestrial 
harmonic  series  (3.5). 

Near  Jo  of  Earth's  mean  distance  (.7)  is  Venus's  mean  distance  (.733). 

Near  ^  of  Mercury's  mean  distance  (.271)  is  the  hypothetical  planetary 
node  (.269). 

Near  3  times  the  hypothetical  nodal  distance  (.807)  is  the  octave  node 
of  Venus's  and  Earth's  perihelia  (.832). 

Near  9  times  the  hypothetical  nodal  distance  (2.421)  is  the  outer  node 
of  Sun  and  Jupiter's  perihelion  (2.494). 

Near  27  times  the  hyi>othetical  nodal  distance  (7.263)  is  the  octave  node 
of  Jupiter's  perihelion  and  Saturn's  mean  distance  (7.259). 

Near  81  times  the  hypothetical  nodal  distance  (21.789)  is  the  spheroidal 
centre  of  gyration  of  Neptune's  perihelion,  as  referred  to  Saturn's  perihe* 
lion,  (22.138). 

Near  81  times  the  distance  of  Sun — Jupiter  perihelion  centre  of  gravity 
(81.56)  is  Mercury's  mean  distance. 

The  ratio  of  Saturn's  mean  aphelion  to  Earth's  mean  distance  (10),  is 
nearly  a  mean  proportional,  between  the  ratio  of  Vulcan's  harmonic  dis- 
tance (.209)  to  the  linear  centre  of  oscillation  of  solar  retardation  (.169), 
and  the  ratio  of  Mercury's  mean  distance  to  the  distance  of  the  solar- 
Jovian  perihelion  centre  of  gravity  (iU  X  81.56  =  10.043'). 
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Stated  Meetivgy  May  16M,  1873. 
Present  28  members. 

Letters  accepting  membership  were  receved  from  Greorge 
F.  Barker,  dated  University  of  Pennsylvania,  Philadelphia, 
May  2d;  Joseph  Le  Conte,  and  John  Le  Conte,  dated 
University  of  California,  April  29th,  1873. 

Letters  of  envoy  were  received  from  the  R.  Saxon  Society, 
dated  Leipsig,  Dec.  1st,  1872,  and  the  Swiss  Society  of  Natu- 
ral History,  dated  Bern,  Nov.  11th,  1872. 

A  letter  of  acknowledgment  was  received  from  the  Soci- 
ety at  Bern,  dated  Nov.  11th,  1873,  (83,  84). 

A  letter  requesting  the  completion  of  its  set  of  Proceedings 
of  the  American  Philosophical  Society,  was  received  from 
the  Ecole  des  Mines,  dated  April  4th,  1873. 

The  death  of  Edward  King,  a  member  of  the  Society,  at 
Philadelphia,  May  8th,  aged  79,  was  announced  by  Mr. 
Whitman,  and  on  motion.  Gen.  Stokes  was  appointed  to 
prepare  an  Obituary  Notice  of  the  deceased. 

The  death  of  John  Stuart  Mill,  at  Avignon,  a  member  of 
the  Society,  was  announced  by  the  Secretary. 

Donations  for  the  Library  were  received  from  the  Societies 
at  Moscow,  Leipsig,  Frauenfeld,  Stadtamhof,  Frankfort-am- 
M.,  Berne,  Lille,  Bordeaux,  Salem,  Providence,  and  Buffalo; 
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the  Geological  Societies,  &c.  at  Vienna,  Berlin,  and  Florence; 
the  Ecole  des  Mines,  Antiquarian  Society,  Geographical  So- 
ciety, Oriental  Athenoeum,  Revue  Politique,  and  Prof.  Delesse 
of  Paris;  the  Antiquarian  Society,  Chemical  Society,  and 
London  Nature;  the  Royal  Dublin  Society;  Silliman's  Jour- 
nal; Franklin  Institute,  Academy  of  Natural  Sciences,  Penn 
Monthly  and  Mr.  Edward  Pennington  of  Philadelphia,  and 
the  State  Geologist  of  Indiana. 

Mr.  Chase  offered  for  publication  and  explained  his  views 
on  "  Anticyclonic  Storms,"  and  on  the  "Planetary  Node 
between  Mercury  and  Vulcan." 

The  minutes  of  the  last  Stated  Meeting  of  the  Board  of 
Officers  and  members  in  Council  were  read. 

Pending  nomination  No.  733  was  read. 

A  discussion  respecting  the  time  and  manner  of  publishing 
the  Proceedings  of  the  Society  followed,  in  which  Qen. 
Stokes,  Dr.  Le  Conte,  Prof.  Cope,  Mr.  Whitman,  Prof.  Bar- 
ker, Mr.  Lesley,  and  Prof.  Cresson  took  part. 

And  the  meeting  was  adjourned. 


ON  THE  CilOANTlC  MAMMALS  OF  THE  AHERIOAN  EOCENE. 

Bt  PiHiFKHSim  O.  C.  Makkh. 

t^Aiitrael  oft  paper  read  btfore  the  AmertfJin  Philotophiral  liociely, 
April  ^h,  1871).) 

The  recent  publicationa  of  this  Society  contain  a  number  of  papen  by 
Pruf.  Cope  ou  a  group  of  Eoceue  mummtils  whiuh  I  have  called  Dinoctrala, 
MDcI  previous!;  described  in  the  American  Journal  of  Scieni<e.*  In  a 
conununicatioD  t«  tins  Society,  December  20th,  IST2,  1  pointed  out  some 
of  the  erront  made  by  Prof.  Cope  in  hia  deHcriptions  of  these  aniinals, 
Kod  I  have  since  corrected  many  others  ebiewhere.f  As  it  is  important 
to  have  the  true  characters  and  afDnities  of  the  Dinoeerata,  as  well  as  the 
timta  relatins  to  their  disciivcry.  placed  on  record,  I  denire  now  to  call 
the  attention  of  the  Soaiety  to  it  number  of  points  iu  which  Pruf.  Cope't 
variitUB  papers  on  this  subject  need  correction  : 

Ittt.  The  name  Tiaoeerat,  Marali,  antedates  Eobiitileun,  Cope,  and  the 
Camil;  name,  Tinonaratidat,  also  boH  priority  over  SobiuiUidtt.  &1.  The 
name  LtKrolaphodon  is  preoccupied,  and  hence  sliould  not  be  applied  to 
this  genua.  3d.  BohatHeui  rAiranlut,  Cope,  is  a  synonym  of  Tinoeerat 
granilit.  Harsh.  E.  /urcatUK,  Cope,  wiis  based  on  the  posterior  horn- 
cores  of  known  species,  and  not  on  the  nasal  or  fnintal  bonus  as  Prof. 
Cope  supposed.  4tb.  The  gonns  Uinoarat,  Marsli,  is  quite  distinct  from 
t'intatherivn,  Leidy,  Hltbuugh  perhaps  nearly  related.  It  differs  essen- 
tially in  the  position  of  the  occijiital  condyles  in  the  more  anterior  posi- 
tion of  the  posterior  horn-uores,  and  in  the  structure  of  tlie  upper  true 
molars,  .'itb.  The  mammals  of  the  above  genera  constitute  a  distinot 
order,  Dinorerata,  which  approaches  tlie  PeriHsodoctyls  rather  than  the 
Proboscidians.  Hth.  There  is  no  evidence,  in  the  osteologiual  characters, 
<if  a  long  proboscis,  and  inucli  against  it.  Tth.  The  Dinortrtilit  have  no 
under  incitiorB,  and  the  teeth  so  called  by  Prof.  Cope  are  canines.  8th. 
The  nasal  bones  are  much  elongated,  and  tlie  anterior  hnm-oores  are 
ou  these  bones  and  not  on  the  frontalx.  Dth.  Tlie  frontal  bones  do  not 
ejctend  in  front  of  the  pi'emaxillaries,  and  they  do  not  support  buma  or 
pmcesses  at  both  extremities.    Iflth.  Thu  middle  pair  of  horn-cores  are  nut 
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Stated  Merting,  June  20th,  1873. 

Present,  13  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Sir 
Vm,  ThompHOn,  dated  35  Wimpole  St.,  W.  London,  Ma^- 
^th.  1873;  Mr.  P.  L.  Sckter,  dated  Zoologiea!  Society, 
romlon.  May  20th,  1873:  Prof.  Giovanni  Capeliini,  dated 
Musen  diGeologia,  Bologna.  May  20th,  1873;  Prof.  Liiigi 
J'almiert,  dated  Direzione  deii,  Oeaervatorio  Vosuviano, 
Naples,  May  12tli,  1873  ;  uud  J.  B.  Do  Itos.si,  dated  Rome, 
.Mny  10th,  1873. 

Letters  acknowledging  the  receipt  of  the  Society's  Pnhli- 
4ration8  were  received  from  the  R.  Society  at  Minliurgh, 
Maivh  18th,  (XIV,  i,  ij,  iii,  83  to  8g,) ;  Dr.  F.  Fiiigol,  Leii^ 
Mig,  Kovoniher  1, 1872  (85,8T,);  tlie  Natural  History  Society 
at  Emden,  October  1,  1872  (8t!,  87,);  the  Imp.  Acad,  al 
Vienna,  October  4tb,  1872  (XIV,  iii.  87,  ;  P.  Tuniier, 
Leoben,  September  20f.h,  1872  (87) ;  Dr.  Rokitansky,  Vienna, 
October  12th,  1872  (87), 

Letters  of  envoy  were  received  tmm  the  Society  at 
Krlangen,  Miiy  2d,  and  the  Stxiiety  at  Batavia,  January  20th, 
1871,  and  December  30th,  1871. 

A  letter  from  the  Groavenor  Library,  Buffalo,  New  York, 
Htvted  May  31st,  1873,  respecting  publications,  was  referred 
to  the  Library  Committee,  with  power  to  take  order. 

Dr.  Horn  offered  for  pnblication  in  the  Proceedings  a 
paper  entitled  "A  Synopsis  ot  the  Ilisteridae  of  the  United 
States,"  with  one  octavo  plate,  and  gave  a  verbal  description 
ufthe  pn])er.  as  one  of  the  series  bringing  up  the  Natural 
History  of  the  family  to  the  present  date.  On  motion  of 
Dr.  LeConte,  it  was  referred  to  the  Secretaries,  with  power  to 
fiimish  the  required  plate. 

Mr.  Lesley  described  a  map  of  the  Western  Outcrop  of  the 
Eo.st  Kentucky  Coal  Field,  from  the  survey-s  of  Mr.  Joseph 
Lesley,  assistant  on  the  State  Survey  in  1858  and  1859,  and 
oflVred  it  for  publication    in  the  Proceedings.     On  molion 
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of  Prof.  Frdzer,  it  was  referred  to  the  Secretaries,  with  power 
to  act;  the  expense  to  the  Society  not  to  exceed  fifty 
dollars. 

Dr.  LeConte  communicated  a  paper  by  Mr.  Augustas 
Findler,  comprising  24  propositions  on  Gravitation,  being  a 
summary  of  the  author's  unpublished  work  on  that  subject. 
On  motion,  it  was  referred  to  the  Secretaries. 

Pending  nomination  No.  733  was  read. 

On  motion,  the  request  of  Prof  Cope  was  granted,  to 
withdraw  from  the  printed  Proceedings  his  paper  on  the 
Mammalia  Edueabilia.     And  the  meeting  was  adjourned. 


Stated  Meeting,  July  18th,  1873. 
Present,  2  members. 

,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  M. 
Ellin,  do  Selys  Loiigchamps,  dated  Lifege,  June  24th. 
1K73. 

Lottors  acknowledging  the  receipt  of  the  Society's  publi- 
(•:iti()iis  were  reeeived  from  the  Leeds  Literary  and  Philoso- 
j.hical  Society,  June  11th,  1873,  (87,89,  wanting  88);  the 
K.  Cornwalfp.  S.,  September;  22d,  1872  (Proc.  for  1870) ; 
S.  of  Antiqiiiiries,  London,  June  IGth,  (89);  R.  Academy, 
Amsterdam,  July  3d,  1872  (86);  C.  P.  Obs.,  St.  Petersburg, 
Novcnilier  12th/  1872  (XIV,  iii);  the  Society  at  Freiburg, 
March  lOth,  1873  (86.  87);  and  the  Society  at  Riga.  No- 
vember 1st,  1872  (T.  VIII ;  Proc.  XIV;  12,  3). 

Lettei's  of  envoy  were  reeeived  from  the  Society  at  Riga, 
Xovemher  1st,  1872  ;  the  Entomological  Society  at  Brussels, 
February  4th,  1873  (requesting  exchanges);  the  R.  Acad. 
Amsterdam,  November  tith,  1872;  R.  Acad.,  Lisbon,  March 
25th,  1873  ;  the  P.  and  L.  Society  at  Liverpool,  April  9th  ; 
U.  S.  Naval  Ohservatory,  June  23d,  1873  ;  and  Mr.  Richard 
Vaux,  of  Phihulelphia,  June  14th,  1873. 


259 

Donations  for  tl^e  Library  were  received  from  the  Societies 
at  Batavia,  Moscow,  Riga,  Freiburg  i  B.,  Bremen,  Gorlitz, 
Emden,  Erlangen,  Liverpool,  Providence,  Buffalo,  Savannah, 
St.  Louis  and  San  Francisco.  From  the  Imp.  and  Royal 
Societies  at  St.  Petersburg,  Copenhagen,  Vienna,  Leipsig, 
Brussels,  Amsterdam,  Lisbon,  Edinburg  and  Tasmania. 
From  Dr.  Von  Frauenteld,  of  Vienna,  M.  Barrande  of  Prag, 
Dr.  C.  G^  Giebel  of  Berlin,  M.  L.  Gruner  of  Paris,  the 
French  Geographical  Society,  Belgian  Entomological  Society, 
Royal  Institution,  British  Association,  R.  Astronomical, 
Asiatic,  Geographical,  Chemical,  Zoological  and  Antiqua- 
rian Societies.  From  London  Nature,  the  Massachusetts 
Historical  Society,  American  Academy  at  Boston,  Yale 
College,  Silliman's  Journal,  Prof.  Roehrig,  the  Franklin 
Institute,  College  of  Pharmacy,  Medical  Journal,  American 
Chemist,  Penn  Monthly,  Dr.  Geo.  W.  Morris,  Mr.  Henry  C. 
Carey,  Richard  Vaux,  Prof.  E.  D.  Cope,  Prof.  S.  S.  Halde- 
man,  the  Smithsonian  Institution,  Census  Bureau,  U.  S. 
Naval  Observatory,  and  the  Peabody  Institute  of  Balti- 
more. 

A  notification  of  the  publication  of  Mr.  Grote's  papers,  by 
the  Buffalo  Society  of  Natural  Sciences,  was  received,  dated 
July  2d,  1873. 

A  circular  from  the  Zoological  Society  of  Philadelphia, 
dated  May  1st,  1873,  with  a  map  of  the  proposed  gardens  in 
the  Park,  was  received. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  August  15^A,  1873. 
Present,  1  member, 


Mr.  P.  E.  Chabe. 
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Stated  Meeting,  Septeml)er  19th,  18V3 

Present,  17  members, 

Vice-rresident,  Mr.  Fealey,  in  the  Chair. 

Letters   accepting  membei^hip  were   received   from 
Hermann   Helmholtz,   dated   Berlin,   June   8th,  1873, 
M.  G,  Gougain,  dated  St.  Martin  des  Entrets,  jiar  Bayi 
CalvadoB,  France,  Jnly  14th,  1S73. 

Letters  acknowledging  the  receipt  of  publications  were 
received  from  the  Hungarian  Academy,  July  25tb  (XIV, 
iii,  87) ;  R.  Academia  del  Lincei,  Rome,  January  7tb  ( 
iii,  87);  the  Literary  and  Philosojihical  Society,  Liv 
August  2l8t  (89);  Harvard  College,  July  24th  (90); 
York  Historical  Society,  July  24tb  (70) ;  Maryland  I 
cal  September  16tb  (90) ;  and  Postal  Cards  of  scknowli 
mcnt  for  No.  90  of  the  Proceedings  from  eighty-six  i 
bers  and  corresponding  societies. 

A  letter  requesting  tbe  completion  of  sets  of  the  ' 
wctiona  and  Proceedings,  was  received  from  tlie  Royal  I 
tion  in  Liverpool,  dated  August  2lst,  1873.  On  motion,  i 
Librarian  was  authorized  to  forwai-d  the  required  publi| 
tions  to  Mr.  Affted  Morgan,  Ilonomry  Librarian  of  \ 
Institute. 

A  medal   waa  received  from  the  University  of  Non 
hearing  the  legend  Regni   Norvegici  Annum   Mill 
pia  celebrat  Univcraitas    Regia   Fredericiana ;   and  on  i 
reverse,  Tempori  Superates,  MDCCCLXXIL 

LelterB  of  envoy  were  received  from  the  R,  Ocographtl 
Society  at  Vieima,  and  from  the  Xorway  Univeraity 

Donatinne  for  the  Library  were  animnnced  from  the  J 
nian,  Priiflsian.  Hungarian  and  Belgian  Academies,  the  (. 
graphical  Societies  at  Vienna  and  l*ari»,  the  University 
Norway,  tbe  Vandoise  Society,  the  Ecole  des  Minca,  h 
Politique,  and  MM,  C.  H.  Girard  and  Tbeo.  Weehuiaki 
Paris,  tlie  London  Meteorological  Society,  Fahhx  lustitd 
Am.  Antiquarian  Society,  Silliman's  Journal,  Mr.  Verplftl 
Colvin,  Frauklin  Institute,  Journal  of  Pharmacy,  I 
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N'ews,  Amerk-aii  Chemist  and  Poqh  Monthly,  the  II.  B. 
icretary  of  the  Interior,  the  U.  S.  Surgeon  General  of  the 
Navy,  the  Georgia  Historical  Society,  and  the  Chicago  Pub- 
lic Library. 

The  death  of  a  member,  Mr.  Elias  Durand,  at  Philadel- 
|ihia,  on  tlie  14th  of  August,  aged  79,  was  announced  by  the 
Kiretary,  and,  on  motion,  Ur.  Carson  was  appointed  to  pre- 
pare an  obituary  notice  of  the  deceased. 

The  death  of  another  member,  Mr,  William  Morris  Mere- 
dith, at  Philadelphia,  August  21st,  aged  74,  was  announced 
by  Mr.  Fraley,  and,  on  motion.  Chief  Justice  Read  was  ap- 
pointed to  prepare  an  obituary  notice  cf  the  deceased. 

Dr.  Genth  ofl'ored  for  publication  in  the  Proceedings,  a 
|iaper  oontainiug  the  results  of  his  investigations  into  the 
lOature  and  extent  of  tbe  changes  exhibited  by  pseudomor- 
phis  after  corundum,  which  he  described,  exhibiting  typical 
«pccimens  from  the  Mineralogical  Cabinet  of  the  Uuiver- 
«ily  of  Pennsylvania. 

Dr.  Horn  presented  a  paper  for  tbe  Proceedings  entitled 
"  Contributions  to  a  Knowledge  of  the  Carculionidae  of  the 
United  States. 

Prof.  Fi-azer  adduced  facts  which  he  supposed  to  he  con- 
firmatory of  Prof.  Tyodall's  explanatioo  ot  the  blueiiess  of 
the  sky,  and  gave  bin  own  explanation  why  the  moon's  disc 
looks  white  by  day  and  yellowish  after  twilight. 

Prof.  Houston  thought  that  an  objection  to  Tyndall's 
'hypothesis  might  be  found  in  the  greater  intensity  of  the 
iBvender-cnlored  rays. 

Mr.  Blodgett  described  the  hot  season  preceding  tlie 
Imrricane  of  the  18th  of  August,  and  showed  that  the 
,boimtry  between  the  Alleghany  mountain  and  the  sea  had 

ten  slowly  invaded  from  the  south,  by  a  mass  of  saturated 
tropical  air,  which  finally  reached  the  eastward-moving  air 
Df  the  west  and  north,  and  that  the  storm,  which  produced 
roch  terrible  disasters  from  New  Tork  to  Labrador,  was  the 
»nee<iuence. 

Mr.  Rand  testified  to  the  verv  local  character  of  the  ab- 
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normal  rainfalls  of  August  which  wrecked  the  Chesapeake 
and  Delaware  canal  banks,  and  other  public  works. 

Pending  nominations,  Nos.  733  and  736,  and  new  nomi* 
nations  Nos.  737,  738,  739  were  read. 

And  the  meeting  was  adjourned. 


Staled  3Ieeting,  October  2d,  1873. 

Present,  13  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  acknowledging  the  receipt  of  Proceedings  were 
received  from  the  Glasgow  Philosophical  Society,  Sept.  Ist, 
1873,  and  Yale  College,  Sept.  22, 1873  (90). 

A  letter  of  envoy  was  received  from  M.  de  Koninck, 
dated  Lifege,  Sept.  11, 1873. 

Donations  for  the  Library  were  received  from  the  Me- 
teorological Committee  of  the  Royal  Society,  London,  the 
Essex  Institute,  the  Penn  Monthly,  and  the  American 
Chemist. 

Dr.  Careon,  on  the  part  of  Mrs.  Jackson,  widow  of  Dr. 
Samuel  Jackson,  presented  to.  the  Society  the  original  diplo- 
ma of  membership  in  this  Society,  given  to  David  Jackson, 
M.  B.,  of  Philadelphia,  dated  February  4th,  1792,  and 
signed  by  David  Rittenhouse,  President;  John  Ewing, 
Thomas  Jefferson,  William  Smith,  Vice-Presidents ;  James 
Hutchinson,  Rob.  Patterson,  Sam.  Magaw,  and  John  Wil- 
liams, Secretaries. 

IVoofs  of  the  map  made  by  Mr.  Bien,  of  New  York,  to 
illustrate  Dr.  G abb's  Memoir  in  the  Transactions,  entitled 
"  Topography  and  Geology  of  Santo  Domingo,"  were  ex- 
hibited. 

Prof.  Chase  offered  for  the  inspection  of  the  members  a 
triangular  MS.  volume  of  mystical  characters  and  of  con- 
siderable age,  and  described  its  peculiarities. 
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Slated  Meeting,  October  \1th,  1873. 
Present,  12  niemljers. 


Dr.  Cabson,  in  the  Cliair. 


J*rof,  Chane  piivc  the  historifal  development  ol'  Bddt-V, 
fierce 'a  and  Kirkwood's  Astrononiical  Laws,  and  eonii)ared 
tineva  with  his  own  harmonic  analogy  of  the  solar  system. 
I'ending  uominations,  Nos.  733,  736,  737,  738,  739,  weru 

On  motion  of  Dr.  Carson,  the  Publication  Committee  was 
aLit;Horized  to  publish  Dr.  Gahb'e  map  in  duplicate,  colored 
aEkd    vncolored. 

.A.xid  the  meeting  was  adjourned, 

^P  Letters  acknowledging  the  reception  of  piihlicatioim  wore 
receiTcd  from  the  Royal  Society,  dated  London,  August  26. 
1873  (691;  the  Linnean  Society,  August  20.1873  (89  ;  want- 
ing 88  and  XIV,  ii);  and  the  Lyceum  of  Natural  History 
in  K'ew  York,  dated  October  6,  1873  (90). 

A  letter  of  envoy  was  received  from  the  New  York  State 
Lil»r«ry,  at  Albany,  dated  Octoljcr  2, 1873. 

A  letter  requesting  the  completion  of  its  series  of  the  A. 
»  -  S.  Trans,  and  Proc.  was  received  from  the  Director  of  the 
^-     S.   Naval   Observatory',  dated  Washington,   October  3, 

-■V  letter  was  received  from  Mr.  F.  W.  Cristern,  foreign 
"**oJ<: seller.  77  University  Place,  New  York  city,  transmit- 
'*"§?  a  ret^uest  from  M.  Germer-Baillifere,  editor  of  the  Coura 
'**^*eutifiques,  published  in  Paris.  On  motion,  the  request 
*"aa  granted. 

-lionations  for  the  Library  were  received  from  the  Ecole 
rtes  l^ines,  Revue  Politique,  London  Nature,  Royal  Society. 
"itinean  Hoolety,  Mr.  Edmund  Quincy,  Silliman's  Journal, 
"^w  York  State  Library,  Regents  of  the  University  of  New 
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nations  Nos.  737,  738,  739  were  read. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  October 

Present,  13  memli 

Vice-President,  Mr,  Fralet 

Lettera  acknowledging  the  receip 
received  from  the  Glasgow  Philosop] 
1873,  nnd  Yale  College,  Sept.  22, 187 

A  letter  of  envoy  was  received 
dated  Lifege,  Sept.  11, 1873. 

Donations  for  the  Library  were 
teorolfis:;icai  Committee  of  the  Koyi 
Essex  Institute,  the  I'enii  Montlil 
Cliemist. 

Dr.   Carson,  on  the  jwirt  of  Mrs. 
Samuel  Jackson,  presented  to  the  So' 
ma  of  membership  in  this  Society,  g 
M.  B.,  of  Philadelphia,  dutcd    I-V 
signed    by   David   Rittenhouse,   I*r 
Thomas  Jefferson,  William  Bmitli, 
Ilutcbinson,  Rob.  Patterson,  Sam, 
liams,  Secretaries. 

I'roofs  of  the  map  made  by  Mr- 
illustrate  Dr.  Gabb's  Memoir  in  t1 
"Topography  and  Geology  of  San 
hibitcd. 
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York,  Dudley  Uuiversity,  Fmiikrm  Institute,  Ci>l]eg«  "f 
rharmaey,  Jouruul  of  th«  Mcditail  Sciences,  and  the  Curoau 
of  tlie  Interior. 

Prof.  Trego  described  liis  ri't-ont  obeopvivtiima  ou  the  iron 
nra  BepoMts  of  Buckiiighiim  Mountain,  east  of  Doylestown, 
in  Bucks  Co.,  Pa.,  when  the  lower  Silurian  limestonee  and 
Potsdam  sandetonc  appear  at  the  eurtuce  through  the  oov- 
(sriiig  of  the  New  Red,  and  bring  np  their  characteriatic 
brown  hcnmtitoa. 

Mr.  Lesley  remarked  that  tliis  exhibition  of  the  oi-es  was 
of  8i>ecia!  importance  In  refutation  of  the  old  opinion  that, 
in  the  back  valleys  of  Middle  Pennsylvania,  they  originated 
fronj  tlie  erosion  of  the  fermginnus  layers  of  No.  XV  Middle 
bilurian,  the  nearest  outci-op  of  which  is  forty  miles  to  the 
north  of  Doyleatown.  The  iran  is  undoubtedly  a  conHtitucnt 
of  the  Lower  Silurian  sand-lime  deposits,  and  the  oru-bods 
are  co-extensive  with  the  outcrops  of  tlie  latter.  Another  im- 
portant aspect  of  the  exhibition  at  Doylestown  is  orident 
by  coniparisnn  of  it  with  the  emergence  of  the  Potsdam  aod 
Calciferous  and  Trenton  formations,  carrying  the  eame  ores 
nt  Chiqnesaluuga,  on  the  Susquehanna  river,  ninety  miles 
west  of  Doylestown.  and  on  the  southern  edge  of  tho  New 
lte<i  area.  In  coming  times,  tlie  iron  masters  of  Pennsyl- 
vania will  moot  the  question  of  tho  j»nHsibility  of  reaching 
these  ores  under  the  eovei-ing  of  New  Red,  just  as  the  Eng- 
lish cojvl  operators  are  at  present  engaged  in  discussing  llie 
attainability  of  the  Coal  Measures,  under  their  New  Red 
areas. 

Prof.  Houston  spoke  of  the  [wsaible,  or  rather  neces.<«arily 
certain  influence  of  the  heat-radLition  of  the  full  moon.  iM>ne- 
tmting  as  it  does  the  up[>or  fourth  or  third  of  the  earth's  at- 
mosphere, upon  climate,  and  the  duty  of  meteorologists  to 
take  account  of  It  in  their  theory  ot  storms.  He  inrjuirod 
if  any  of  the  members  present  liad  noted  a  concurrence  of 
low  barometer  and  lull  moon,  or  any  tendency  in  win^a  t» 
move  towards  the  district  underlying  a  full  moon.  Putting 
together  the  two  f»ctd  of  a  highly-liejitod  moon  surfnco  with- 
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out  atmoepLere,  and  the  negative  appreciation  of  said  licat 
by  the  therrao-eloctric  pile  at  tlie  bottom  of  tho  earth's  at- 
mosphere, it  eeems  a  necessary  consequenee  that  a  complete 
absorption  of  the  lunar-heut  radiation  must  take  place  in  tlie 
Aqueous  vapor  of  the  upper  strata  of  the  earth's  atraoaphei-e, 
and  this  should  produce  visible  efliicts  in  meteorology. 

Prof.  Frazer  suggested  that  these  effects  should  he  in 
maxhna  in  winter,  or  after  long  cold  spells  of  weather. 

Mr.  Goodfellow  gave  it  as  his  experience,  in  observing  for 
the  Coast  Survey,  that  during  the  full  of  the  moon  he  was 
always  pretty  sure  of  having  a  good  clear  night  for  observa- 
tion, if  only  the  common  wind-clouds  obscured  tho  sky  in 
tho  early  evening  ;  but  not  when  rain-clouds  were  floating 
in  the  atmosphere. 

Dr.  T)meraoh  said  that  many  years  ago  he  took  the  posi- 
tion, and  had  seen  no  good  reason  for  abandoning  it,  that 
apart  from  gravitation  the  moon  exerted  no  influence  what- 
ever upon  the  wet  and  dry  changes  of  the  atmosphere. 

Pending  nominations,  Nos.  733,  736,  737,  738,  739,  were 
iread  and  spoken  to,  and  theu  balloted  for.  There  being  no 
further  busiuosa,  the  ballot-boxes  were  examined  and  the 
following  gentlemen  were  declared  duly  elected  members  of 
Bociety : 

Mr.  A.  Loudon  Siiowden,  Chief  Coiner  of  the  U.  S.  Mint. 

Mr.  John  S.  Haines,  of  Qermantown. 

Mr.  Matthew  Iluizinga  Mcssehert,  of  Philadelphia. 

Mr.  J.  Blodgett  Britton,  of  Philadelphia. 

Mr.  John  "W.  Uurden,  M.  E.,  of  Philadelphia. 

Mr.  Price  submitted  the  following  resolution,  which  was 
idopted : 
Sesolvcd,  That  the  Treasurer  b«  directed  to  pay  to  Henry 
31,  Phillips,  Treasurer  of  the  Fairmount  Conmnesioners,such 
m  Bum  as,  with  $300  before  eo  paid,  shall  be  equal  to  half  the 
inliome  of  the  Michaux  Legacy. 

And  the  meeting  was  adjourned. 

A.  p.  8.~T0I..  Kill.  2h 
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Slated  Melting^  Xoreniber  7M,  1873. 

Present,  7  members. 
Dr.  CoATBS  in  the  Chair. 

Letters  accepting  membership  were  received  from  M. 
Henri  de  Saussure,  dated  Grentve,  October  15, 1873 ;  Mr.  M. 
H.  Messchert,  dated  Douglassville,  Berks  Co.,  Pa.,  October 
20, 1873  ;  Mr.  J.  Blodgett  Britton.  dated  339  Walnut  street, 
Phihidelphia,  November  1, 1873 ;  and  Mr.  A.  Loudon  Snow- 
den,  dated  U.  S.  Mint,  Philadelphia,  October  22, 1873. 

A  letter  from  Mr.  George  A.  Belcourt.  pretre,  was  read, 
dated  Memramcook,  Xew  Brunswick,  Canada,  October  24, 
1873,  renewing  his  correspondence  relating  to  the  publica- 
tion of  his  Indian  Dictionary,  the  publication  of  which  in 
the  Iinf>erial  Printing  House  at  Paris,  was  stopped  by  the 
fall  of  Napoleon  III  at  Sedan. 

Letters  of  acknowledscment  were  received  from  the  Bel- 
gian  Acadenn',  dated  Brussels,  October  7,  July  11,  and  Sep- 
tember 10, 1872,  and  April  25,  1873  (XIV,  i,  iii,  85,  86,  86, 
87);  and  the  McGill  University,  dated  Montreal,  October  14, 
1873. 

Letters  of  envoy  were  received  from  the  Belgian  Academy, 
May  loth,  1873,  and  the  Bureau  of  Statistics,  dated  Stock- 
holm, July  7,1873. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies of  Science  at  St.  Petersburg,  Berlin,  Copenhagen,  Bo- 
logna, Rome  and  Salem  ;  the  Institutes  at  Venice  and  Milan; 
the  Societies  at  Moscow,  Konigsberg,  Frankfort,  Nuremberg, 
Lausanne,  Geneva,  Lyons,  Bordeaux,  Liege,  Copenhagen, 
Falmouth  and  Montreal,  the  Geological  Institute  at  Vienna, 
Geological  Committee  at  Florence ;  Geological  Societies  at 
London  and  Glasgow;  the  Geographical  and  Anthropologi- 
cal Societies  at  Paris ;  the  London  Geographical,  Chemical, 
Zoological  and  Antiquarian  Societies;  the  Society  of  North- 
ern Antiquaries  at  Copenhagen  ;  the  Bureau  of  Statistics 
it  Stockholm  ;  the  Observatory  at  Brussels ;  London  Na- 
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tofe ;  the  Revue  Politique ;  M.  Delesse  at  PariB,  Big.  Capel- 
lini  at  Bologna;  M.  Riitimoyer  at  Basil;  Dr.  Siedenblod  at 
Stockholm ;  ^^.  Mailly  at  Bruxcllea ;  the  Boston  Public 
Library;  Silliman'a  Journal ;  the  American  Chemist ;  Medi- 
cal News;  Journal  of  Pharmacy,  Penn  Monthly  and  Prof. 
K  D.  Cope,  at  Philadelphia. 

The  deaths  of  two  members  were  announced  by  the  Secre- 
tary: 

Sir  Henry  Holland,  at  London,  October  28th,  aged  85. 

Joseph  Saxton,  at  Washington,  October  26th,  1873. 

Copies  of  the  First  Part  of  the  Society's  Transactions, 
Vol.  XV,  were  laid  on  the  table  for  in&pection,  before  distri- 
bution. 

The  Secretary  read  a  communication  from  a  friend  re- 
cently returned  from  the  West,  entitled  "An  Acoustic  Phe- 
nomenon of  the  Rocky  Mountaine." 

And  the  meeting  was  adjourned. 


Staled  Meeti-ng,  November  2Is(,  1873. 

Present,  11  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Egyp- 

Ktian  Institute,  dated  Ale-xandria,  June  9, 1873 ; — the  Vater- 

|landi8che  Verein,  dated  Wiirtemberg,  June  1 5  (78-80, 82-58), 

iqueating  the  completion  of  their  set  of  Proceedings  A.  P. 

S.  and  also  Transactions,  and  promising  a  full  suit  of  the 

.  V.  publications  (on   motion,  referred  to  the  Publication 

ionimtttce) ; — the  Schweizerishe  Gesellschaft,  dated  Bonn, 

1.873  (88) ;  and  the  Royal  Observatory,  at  Prague,  May  9, 

["1873  (XIV,  iii,  87). 

Letters  of  envoy  were  received  from  the  Batavian  Society 
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of  Arts,  Batavia,  November  4, 1872,  and  the  Swiss  Society 
at  Bonn. 

A  letter  from  the  State  Ilistorical  Society  of  Wisconsin, 
dated  Madison,  November  11,  1873,  offering  to  supply  the 
Library  of  this  Society  with  State  Documents  published  in 
the  last  ten  years,  and  with  its  own  catalogue,  was  read. 

Donations  to  the  Library  were  announced  as  received 
from  the  Societies  at  Moscow,  Fribourg,  Batavia,  Nijmegen, 
and  Buffalo ;  the  Chemical,  Geological  and  Antiquarian 
Societies  in  London  ;  British  Association  ;  London  Nature  ; 
Radclifte  Observatory  ;  Rev.  Samuel  Houghton  ;  New  York 
Historical  Society;  Philadelphia  Academy  of  Natural  Sci- 
ences, Franklin  Institute,  American  Chemist,  and  Mr.  Eli 
K.  Price 

A  communication  from  Prof.  Daniel  Kirkwood  was  read, 
dated  Bloomington,  Indiana,  October  23, 1873,  and  entitled 
'*  The  Meteors  of  January  2d." 

Dr.  LeConte  called  the  attention  of  the  members  present 
to  the  report  of  strange  noises  in  the  Rocky  Mountains, 
made  in  the  Journal  of  Lewis  and  Clarke,  apropos  of  the 
communication  read  at  the  last  meeting. 

Mr.  Joshua  Lyman,  of  Lenox,  Mass.,  exhibited  his  im- 
proved table-instruments  for  plotting  and  draughting  with 
equal  accuracy  the  most  accurate  field-work  of  civil  en- 
gineers. The  admiration  of  experts  present  was  freely  ex- 
pressed. 

On  motion  of  Mr.  Briggs,  Mr.  Hilgard,  of  the  Coast  Sur- 
vey, was  appointed  to  prepare  an  obituary  notice  of  the  late 
Joseph  Saxton. 

The  minutes  of  the  last  meeting  of  the  Board  of  Officers 
^as  read. 

And  the  meeting  was  adjourned. 


Statett  Jdeeting,  December  bth,  1873. 

Present,  13  meniliera. 

Vicc-rreBideiit,  Mr.  Fralft,  in  ilie  Cliuir. 

A  letter  acknowledging  diploma  wns  received  from  Prof. 
Jean  Baptiete  de  Rossi,  dated  Rome,  November  6, 1873, 

A  circular  letter  was  reci-ived  from  Dr.  Leopold  Just, 
dated  Carlarulio  in  Baden,  requesting  botanists  to  forward 
their  memoirs  publislied  in  1873,  for  notice  in  the  Botan- 
ischer  Jahreaberieht. 

Donations  tor  the  Library  were  announced  from  tbe  Royal 
Prussian  Ai^idemy ,  the  Geographical  Society  and  Revue 
Politique  at  Paris ;  London  Nature;  the  Royal  Astronomi- 
cal Society  ;  the  Chief  of  the  OTwervatory  in  the  Mauritius ; 
Vale  College;  Prof.  F.  B.  Hough,  of  Lowville,  N.  Y. ;  the 
Medical  News  and  Library,  Penn  Monthly ;  Dr.  Newberry, 
State  Geologist  of  Ohio  ;  Prof.  "Worthen,  State  Geologist  of 
IlUnois;  and  Col.  C  G,  Forshey,  of  New  Orleans. 

Tbe  decease  of  Prof,  ¥.  L.  Georg  von  Rauraer,  at  Berlin, 
Jane  14,  1873,  aged  92,  was  reported  by  the  Secretary. 

Dr.  Brinton  conimunicate<l  a  vocabulary  of  the  Niitcbez 
dialect  of  the  Creek  language  spoken  generally  by  the  tribes 
of  the  Gulf  States,  which  he  had  recently  obtained  and  in- 
vestigated, including  in  it  the  original  short  vocabularieB 
of  Mr.  Gallatin  and  Mr.  Dupoiiceau. 

The  Annual  Reports  of  the  Treasurer  and  Publication 
Committee  were  read. 

Pending  nominations,  Xo.  740  was  read. 

Dr.  LeConte  obtained  permission  to  borrow  from  the 
Cabinet  of  the  Society,  a  few  sinall  articles  of  Mexican  pot- 
tery, under  the  charge  of  the  Curatora. 

And  tlic  meeting  wne  adjourned. 
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THE  OUTCROP  BELT  OF  TriE  EAST   KENTUCKY  COAl 

FIELD. 

(To  aeeompany  a  Map  prtM-nttcL  to  lh»  Aiatriftn  Philoiophiaal  Sae> 

Junt  20(A,  18T3.) 

By   JgsKi'H   Lfblkv, 

Latk  Assistant  on  tub  Kentpckt  Qbolooic*!.  Sckvkt. 

UaderappoiDtmentor  Dayid  Dale  Onen,  State  Geologist  of  Kenlni 
I  began,  on  tbe  25th  of  August,  18.^8,  a  GeolOKical  and  TopnuntpU 
Barvey  of  the  margio  of  tliu  Eaatem  Coal  Field  of  the  State,  to  deteni 
its  area,  and  the  uumber,  tbicknese  and  attitude  of  its  beds  of  o 
iron  ore ;  and  to  get  a  reliable  base  for  a  future  anrvej  of  tbe  whole  1 
era  Coal  Field,  »■  far  aa  to  tbe  Tirgioia  line. 

The  base  line  of  my  survey  was  niii  upon  the  coojinon  roads  o 
country  ;  Hyiug  side  lines,  and  in  Rome  cases  closud  looped  linae,  b 
carried  out  Eidcways  to  tbe  western  uutcrops  wbei'erer  necvasary. 

An  admirably  congtruGtcd  odometer  was  used  for  measuring  diet 
and  a  uurapaju  with  side- tele  scope  and  eccentric  target  for  i 
□ourses.  Aneroid  observattonit,  regularly  taken  at  every  statio; 
checked  \>j  clinomctrio  measurcmeuta  made  with  a  vertical  circlft  ■ 
tachcd  to  tbe  telescope ;  and  also  by  ajmolironous  observations  with  a 
barometer  stationary  in  camp. 

Tbe  m.iiu  base  line  waa  also  earerhll<r  leveled  for  a  distance  of  about 
two  hundred  miles  with  a  spirit-level,  which  was  also  used  on  some  of 
the  side  liocs,  in  order  to  tie  the  parts  of  the  work  together,  and  to  give 
tbe  exact  datum  above  tidc-wal«r  fur  all  priucijial  tvtxtions,  in  view  of 
adopting  them  ns  starting  points  uf  the  cuiitemplated  snrvey  of  the  wbola 
coal  Qcld. 

The  work  thus  described  was  continued  from  Septfimber  I,  : 
November  1,  1859,  seven  months  l>eiug  passed  in  field  work,  ai 
tbe  following  results : 

Ist,  A  large  contour-line  map  was  made  on  a  scale  of  tliree  mlla 
the  inch,  which  has  never  been  published.  Tbe  original  plotllugsfl 
on  a  scale  of  five  hundred  feet  to  tbe  inch.  This  map  incln'Ics  ool 
ground  covered  by  the  survey,  and  shows  the  positions  of  towns,  coai 
line  crossing*,  coal  openings  and  other  points  of  interest,  as  well  t, 
crossing  of  the  long  east  and  west  base  line  run  by  S.  8.  Lyoii,  Aa«isl 
on  the  State  Geological  Survey. 

2A.  The  map  now  ])ubli8bed  r»r  tbe  first  time,  to  accompany  U 
soriplion,  was  compiled  fr'im  the  survey  sticets  of  the  Orst-namod  ii 
from  old  maps  in  the  Internal  Improvement  Office,  from  railway  survl 
and  from  tbe  old  State  map. 

3d.  A  base  line  for  future  use,  extending  in  a  general  sontbwest  dUj 
tiou  along  the  strike  of  the  fonnations,  beginning  at  n  point  Avu  bni 
and  uiuety-scveu  feet  above  tide,  close  liy  the  town  of  Qraynon,  In  Cai 
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OOUDtf.  Northeast  Ksntuokf,  and  extending,  b;  a  loop  embracing  a,  see- 
tiDit  covered  bj  the  Little  Bund;  River  and  its  tributaries,  to  tbe  ridge 
ilividiDg  Carter  from  Itowan  counties;  thtnce,  across  tbe  ea^t  end  ol 
ItMli  county  to  Jelfersonville,  in  Montgomery  County ;  tbence,  tn  tlic  Red 
River  Iron  Works  on  tlie  edge  of  Estill  county ;  thence,  to  tlie  town  of 
Proctor  and  its  coal  mines  on  the  Kentucky  Itivor  ;  thence, across  Ows- 
ley cnuDty  to  McKee  inJackson  county  ;  thence,  to  Mt.  Vernon  in  Rock 
CiMtle  county,  and  Somerset  in  Pulaski  county ;  thence,  across  die  Cum- 
beiUnd  River  &t  the  "lower  ford"  to  Honticelloin  Wayne  county;  and 
thence,  to  its  aoathem  terminus  on  the  Tennesxee  State-Hoe  in  Clin- 
ton county,  at  a  point  on  the  waters  of  Wolf  River,  one  thousand  and 
Dinet^en  feet  above  tide, 

4th.  The  establishment  of  sixty-two  bench  marks,  showing  elevation 
above  tide  and  above  low  water  in  the  Ohio  River  at  Catlettsburg. 

Qtb.  An  unimblished  geological  section  to  accompany  Map  No.  1. 

By  observations  made  during  the  prngresa  oF  the  work,  the  following 
pirints  of  BcientiEc  interest  present  themselves : 

laL  In  approaching  this  coal  Ileld  from  Middle  Kentucky,  over  the 
lower  Silurian  formations,  ono  is  confronted  by  a  Mtof  cone-shaped 
hills  having  tbe  Devonian  black  slates  in  their  gently  sloping  bases, 
upon  which  rise  steeper  slopes  of  the  alive-colored  shales  and  overlying 
grit  atones  of  the  same  system.  These  shales  and  grit  stones  together 
vary  in  thickness  from  three  hnndred  and  lifty  to  Sve  hundred  and  flfty 
feet,  the  loner  and  larger  division  of  the  formation  having  disseminated 
through  it  nodular  masses  of  earthy  iron  ore,  giving  origin  to  numerous 
chalybeate  springs  ;  the  upper  division  affording  valuable  biiilding  stone. 

Upon  tbe  abuve-namod  rocks  lies  tbe  Mountain  or  Sub- carboniferous 
Limestone,  varying  in  thickness  tram  seventy  feet  at  the  north  end  of 
the  line  to  four  hundred  feet  and  more  at  the  southern  end-  This  forma- 
tion U  composed  of  aiternatirg  layeis  of  white,  gray  and  buff-colored 
strata,  ranging  in  quality  from  argillaceous  claystone  to  the  purest 
plaster  limestone.  The  lowest  members  of  the  scries  hold  large  dark 
green  flint  pebbles,  and  exhibit  traces  of  galena.  Dry  valleys  and 
oamerouB  caves  diatinguifh  this  fi)rmation. 

A-bove  these  limestones  lies  the  Millstone  Grit  formation  (the  Cou- 
Xtomeroto  No.  XI[  of  the  Pennsylvania  Survey]  in  two  members;  the 
lower  made  up  of  thin  sandstones  and  shales,  enclosing  beds  of  coal  and 
iron  ore.  This  is  named  tbe  "  Sub. conglomerate"  member.  The  upper 
or  "conglomerate"  proper  consists  of  a  massive,  coarse-grained  ferrugin- 
OtiB  sandrock  cuntaining  pebbles. 

The  two  members  of  this  formation  thicken  southwestwardly,  as  do 
.  also  tbe  rocks  of  the  previously  mentioned  formations  on  which  they 
Impose,  but  under  different  and  peculiar  conditions. 

At  Grayson  the  whole  formation  measures  ninety  feet,  with  the  "low- 
est" coal  bed— a  mere  streak— jammed  between  its  base  and  tbe  top  of 
tlM  limestone. 
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At  the  north  fork  of  Licking  Biver  tbe  upper  meinbeT  is  one  huudi>eii 
unil  fifty  foot  lliicfc ;  wLilo  the  lower  oue  is  ouly  eight  feet  thick  lUid  co»- 
taius  <i  wuU-defiaed  bed  of  iron  ore  and  a  tweWe-iuch  coaUbed. 

In  Estill  count;  the  upper  member  measures  two  hundred  feet :  the 
lower  huB  aino  incrensud  to  lift;  feet,  its  accompanjing  ore  bed  being 
now  norkablo  ;  aod  its  coal  bed  measuring;  twenty~eeven  inches  in  thiok- 

From  this  last-named  poiat  to  the  south  end  of  the  line  at  the  T«nne»- 
seo  St4>ite  lino  the  peculiar  character  of  this  formntion  shows  itsalf  in  a 
marked  manner ;  its  tuwer  member  increasing  to  an  average  thickseM 
of  two  hundred  and  twenty-live  ft>«t  and  containing  two  workable  uid 
three  other  Ihin  beds  of  conl  and  three  well-defined  horiEOns  of  sbale 
containing  iron  ore ;  its  upper  member  nowhere  eiceetjing  eighty  feet 
in  thickness. 

The  point  of  Huddan  change  lies  geogmphioalty  between  the  top  ot  tho 
ridge  dividing  the  Red  and  If  entueky  Rivers  and  tbe  valley  of  the  Ken- 
tucky River  itBt-1f. 

The  "lowest"  coal  bed  holds  its  place  throughout  the  belt ;  tha  other 
8ub-cou|(1umerate  coals,  mentioned  above,  coming  in  one  by  one  aborc  it ; 
and  in  proportion  to  the  oonEtant  thiokening  of  the  lower  mambec  of 
tbe  formation. 

Buck  from  tbe  greatly  eroded  and  boldly-rising  wall  of  tli«  Con^lonar- 
ate,  whiub  always  marks  the  western  margin  of  tbe  Jiaat  Kentucky  ou«l 
fleld,  tic,  thinly  spread  Over  a  plateau  trenched  by  ravines,  the  loweat 
layers  of  the  I.owor  Coal  MeiuuKB  proper. 

2d.  All  the  formations  mentioned  above  dip  to  the  southeast,  niaking 
the  western  side  of  a  wide  and  shallow  synclinal  trough. 

3d.  This  great  wave,  having  its  axis  in  a  direction  N.N.E.  and  8^S.W., 
isiUelf  crossud  by  undulations  of  no  grout  height  and  dvpili,  having 
their  axps  W.  N.  W.  and  E.a.E.  Oentlu  aa  those  undulations  were,  the/ 
were  quite  sudiuient  to  determine  the  princlpiil  lines  of  drainage  which 
bsue  from  tlte  mountain  country  into  the  plain. 

4th.  All  the  formations  examined  along  tlic  hoeo  lino  thicken,  and  alio 
rise  above  >it>a-level,  going  towardH  the  southwest, 

51h.  The  lowest  suh^conglamerato  coal  Tories  in  thickness,  hut  i*  per- 
iilsieut  throughout  the  whole  extent  of  the  belt  surveyed,  a  dtstanoe  of 
about  two  hundred  miles. 

Hth.  Different  tipecies  of  trees  mark  tbe  outcrops  of  the  rlilferent  f;M>- 
logiual  formations.  Tbo  sugar-tree  and  other  maples  and  tba  white  oak 
are  Qharact43i'islio  of  the  base  of  the  Dovonlau  "Knolihtone"  geriw. 
licech  and  rod  cedar  grow  oa  the  sub-carbonlfaroui  Unicatonci. 
hcndock,  laurel  and  holly  possoNS  the  conglomci-ato  clttTs  and  | 
Chestnut  and  ouk  foreeU  cover  the  Bhalci  and  aanditunca  of  tba  g 
platrau  bordi<red  by  the  conglomerate  blalTii. 
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SYNOPSIS  OP  TflE  HISTERIDJ?:  OF  THE  UNITED  STATES. 

By  George  IT.  IIorn,  M.D. 
{Jiedd  before  the  Armirican  Philosophical  Society ,  Jitne  2(>,  1^73.) 

It  is  now  twenty-eight  years  since  the  revision  of  the  s])ecies  of  tliis 
family  by  ^Ia;jor  John  Leconte,  jvnd  it  has  api)eare(l  to  me  that  the  time 
has  arrived  when  a  second  revision  is  much  needed.  All  tht?  species 
known  to  Marseul  have  been  descri])ed  by  him  in  his  very  exhaustive 
Monograph,  and  in  supplements  i)ublished  from  time  to  time,  any  new 
or  old  species  previously  unknown  to  him  have  been  fully  described. 
Numerous  species  are,  however,  still  unknown  in  naturc  to  Marseul,  and 
his  work  is  to  that  extcrft  incomplete.  To  the  large  majority  of  our 
students,  ^larseul's  Monograph  is  practically  inaccessible,  and  as  it  deals 
with  the  species  of  the  entire  globe,  the  student  of  a  limited  fauna  like 
our  own  finds  it  no  easy  mtitter  to  deal  with  the  subject  rendered  all  the 
more  difHcult  by  the  vast  number  of  species. 

In  the  preparation  of  this  essay  I  have  availed  myself  of  the  cabinet 
and  library  of  Dr.  Leconte,  which  have  at  all  times  been  as  acccvssiblc  as 
if  they  were  my  own.  At  this  time  I  must  also  record  the  great  kindness 
of  M.  dc  Marseul,  who  through  the  kind  intercession  of  M.  Aug.  Sallt'. 
loaned  me  many  of  his  unique  tyjMJS  for  study,  and  also  a  similar  favor 
on  the  part  of  M.  Chevrolat.  By  these  kind  acts  I  have  had  before  me 
for  personal  inspection,  either  the  types  of  the  majority  of  our  si>ecies  or 
those  which  are  almost  types  by  comparison  with  the  types  of  authors. 

The  subdivision  of  the  genera  of  this  family  into  two  tribes  ai>pears  to 
me  the  most  natural  method,  viz. : 

Head  i>orrected,  mandibles  very  prominent IIOLOLEPTINI. 

Head  retracted,  bend  downward,  mandibles  not  very 

prominent IIISTRINI. 

Tribe  HOLOLEPTINI. 

Tliis  tribe  contains  in  our  fauna  but  one  genus,  llololepta,  formed  by 
the  union  of  that  genus  as  recognized  by  Marseul  and  LioJiotUf  the  difler- 
ences  between  the  two  do  not  appear  to  be  sufficient  for  their  separation. 

IIoLOLEPTA.     Payk. 

Read  prominent,  mandibles  long  produced  in  the  plane  of  the  body, 
not  toothed,  inner  edge  gi'ooved  in  nearly  their  entire  length  for  the 
reception  of  the  maxillse.  Labrum  deeply  and  broadly  grooved  ai>ex. 
strongly  bent  downwards  and  triangular;  on  cfich  side  slightly  notched 
by  the  mandibles.  Mentum  large,  entirely  corneous,  triangularly  emar- 
ginate  in  front  for  the  reception  of  the  tip  of  the  labrum.  Anterior 
tibi«  dentate  on  the  inner  edge  at  base,  very  near  the  articulation. 

By  means  of  these  characters  the  genus  Hololepta  may  be  known  from 
all  those  which  follow.    The  antennaj  are  inserted  under  the  margin  ot 
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the  frout,  and  the  chib  has  no  distinct  cavity  for  its  lodfi^ent,  being 
merely  received  in  a  slight  deprefisioii  on  the  under  side  of  the  thorax  in 
front  of  the  coxte. 

The  following  are  the  species  known  to  us  : 
Head  with  supi-a-orbital  stria. 

Elytra  without  an  entire  stria  ;  propygidium  smooth  at 
middle ;  mentum  not  carinate  ;  prosternum  moder- 
ately prolonged  in  front  but  obtuse. 
First  and  second  stria)  visible  at  base  only,  the  second 

short (J  Yucateca. 

First  and  second  stria)  basal,  the  second  very  short, 
but  with  an  apical  portion  extending  forward  to  the 

end  of  the  first  stria ^grandi$, 

Eljtra  with  the  second  stria  entire  ;     mentum  with 
oblique  ridge  on  each  side  ;  prostemal  lobe  vej-y 
acute  in  fnmt ;  pygidium   and  propygidium  sub- 
opaque,  the  latter  sparsely  punctured  at  middle. 
First  olytrul  stria  short,  continued  by  a  row  of  tine 

punctures,  second  entire cacti. 

Head   without  supra-orbital  stria;   prostcrnum  in  front 
truncate 
Elytra  with  one  stria  entire. 

Second  stria  entire,  first  short,  basal. 

Head  without  frontal  stria  ;  sides  of  thorax  smooth . quadridentata. 
Head  with  sinuous  frontal  stria  sometimes  inter- 
rupted at  middle  ;   sides  of  prothorax  coai*sely 

l)unctured vicina. 

V\v>X.  stria  entire,  second  very  short. 
Front  not  stiiate,  sides  of  thomx  with  few  punc- 
tures    lucida. 

Elytra  without  entire  stria',  first  and  second  striie  short 
basal,  the  latter  very  shoit. 

Second  stria  without  apical  appendicular  stria fossularis. 

Second  stria  with  ajncal  appendix,  advancing  forward 

nearly  opposite  the  end  of  the  first populnea. 

H.  Yucateca  i  ,  ^Fai-s.  Mon.  1858,  p.  20:J,  pi.  5,  fig.  1 ;  I860,  p.  600; 
f/rant/is^  Mars.  1.  c.  p.  204,  i)l.  5,  fig.  2  ;  princeps  Lee.  Proc.  Acad.  1859, 
p.  :nn. 

Mentum  transversely  slightly  concave,  anteriorly  triangularly  emar- 
•^inate,  surface  sparsely  punctunKl  and  without  elevated  lines.  Head 
witli  sUj»ra-orl>ital  stria  and  a  sliglit  process  on  each  side  bi'hind  the 
niaiuliMe.^.  Elytra  with  two  short  dorsal  stria*,  the  inner  very  short  and 
without  apical  appendix  to  second  ;  ,  or  with  apical  appendix  readiing 
nearly  the  tij)  of  the  first  9  :  subhunieral  dei'pl,>  impressed  extending  two- 
thirds  tlie  lengtli  of  the  elytra.     Propygidium  smooth  with  tine  puuc- 
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tures  at  tbc  sides  only,  pygidium  coarsely  but  not  densely  punctured. 
Lower  crest  of  hind  tibiie  not  dentate.  Epipleune  unistriate.  Length 
.80-. 40*  inch  ;  9-10  mm. 

The  above  synonymy  is  that  of  Mai*seul,  confirmed  by  a  comparison 
with  a  specimen  from  Mexico. 

The  species  has  a  wide  distribution,  occurring  from  Cajon  Pass,  Cali- 
fornia, to  Camp  Grant,  Arizona. 

H.  cacti.  Lee.  Ann.  Lye.  V.,  p.  163  ;  Mars.  Mon.  18o7,  p.  400,  pi.  10, 
fig.  5. 

Mentum  coarsely  punctured,  triangularly  emarginate,  with  an  ele- 
vated line  extending  obliquely  from  the  hind  angles  to  the  middle  of 
the  emargination  on  each  side.  Prosterum  in  front  acute.  Supra-orbital 
stria  us  in  the  preceding,  front  on  each  side  near  the  base  of  mandibles 
with  rudimental  frontal  stria.  First  dorsal  stria  short,  not  reaching  the 
middle  ;  second  entire,  subhumeral  moderately  deep  extending  from 
ai)ex  to  basal  fourth.  Propygidium  shining  at  middle,  opaque  at  the 
sides  and  apex,  and  coarsely  and  sparsely  punctured  ;  pygidium  opaque, 
sparsely  and  equally  punctured.  Hind  tibiaj  as  in  the  preceding  species. 
Length,  .3(J-.30  inch  ;  0-7.5  mm. 

Occurs  with  the  j^receding.  My  specimens  of  both  were  taken  in  de- 
composing Cereus. 

H.  quadridentata,  Fab.  Ent.  Syst.  I.,  p.  74 ;  Payk.  Mon.  p.  109,  pi. 
9,  lig.  4  ;  Mars.  Mon.  1S.")3,  p.  212,  pi.  5,  tig.  10  ;  18G0,  p.  608 ;  platysnvi, 
Er.  Jahr.  1834,  p.  95. 

Mentum  slightly  concave  transversely,  sparsely  punctured  and  with 
feeble  oblique  line,  in  front  triangularly  emarginate.  Head  without 
supra-orbital  stria.  Elytra  with  two  dorsal  stria,  first  short  extending 
one-third,  second  entire,  slightly  arcuate,  subhumeral  moderately  deep, 
oxtending  three-fourths  to  base.  Propygidium  shining  coar.sely  punc- 
tured at  the  sides,  pygidium  opaque,  coarsely  and  equally  punctured. 
Hind  tibije  with  the  lower  and  upper  crests  dentate.  Epipleuraj  smooth 
\iuistriate.     Length  .1(V-. 20  inch,  4-5  mm. 

Occurs  in  the  Southern  States,  West  Indies  and  South  America. 

In  the  males  the  anterior  angle  of  the  thorax  has  a  modei-ately  deep 
fossa  ;  the  females  are  devoid  of  it. 

H.  vicina,  Lee.  Ann.  Lye.  V.,  p.  163. 

Heatl  without  supra-orbital  stria,  a  Insinuate  frontal  stria.  Mentum 
transversely  concave,  shining,  sparsely  punctured.  Thorax  punctured  at 
the  sides.  Elytra  with  the  second  dorsal  entire,  first  sliort,  scarcely  one- 
third,  subhumeral  four-fifths  the  length  of  the  elytra.     Propygidium 

•All  measnremyrits  in  the  prosont  paper  are  made  from  the  anterior  mnr^lu  of  the  thorax  to 
the  tip  of  the  clytral  suture  ;  the  same  method  is  used  by  Mar:AOul. 


Horn.]  -<^  [Jnne20, 

(•oai*soly.  and  very  sparsely  punctured  :    pygidium  cribrately  punctured. 
I.ower  hind  tibial  crest  not  dentate.     Length  .20  incli ;  5  mm. 

The  first  dorsal  has  sometimes  a  short  apical  api>endix. 

The  sexes  are  marked  as  in  the  preceding  species. 

Collected  near  San  Diego,  California. 

H.  lucida,  Lee.  Bost.  Journ.  V.,  p.  37,  pi.  1,  fig.  2 ;  Mars.  Men.  1S53, 
p.  ITT,  pi.  4,  i\rr.  18. 

Mcntiim  transversely  concave,  smooth,  triangularly  cmarginate  in 
front.  Thorax  punctured  at  the  sides,  marginal  stria  entire.  Elytra 
with  lirst  dorsal  entire,  second  short  basiil,  rarely  with  a  very  short  apical 
appendix,  third  punctiform,  basal,  subhumei'al  deep  abbreviated  at  lK>tli 
ends.  l*ropygidium  smooth  at  middle,  coarsely  jmncturcd  at  the  sides 
and  apex,  pygi<lium  coarsely  and  cijually  punctured.  Hind  tibiaj  with 
ni)i)er  crest  alone  dentate.     Length  .20  inch  ;  5  mm. 

Occurs  in  the  .Middle  States  and  Kansas. 

H.  fossularis  t  ,Say,  Jtmm.  Acad.  1825,  p.  47 ;  Lee.  Bost.,  Joum.  V., 
p.  oT.  \t\.  1,  fig.  1  ;  Mars.  Mon.  IS.'io.  p.  147,  pi.  4,  lig.  5;  afjnalh^y  Say, 
loc.cit. 

Ucscmbles  the  pi-eceding,  but  diflers  in  the  striation  of  the  elytra.  The 
first  stria  is  short,  not  larger  than  a  fourth  of  the  elytra,  tlie  second 
shorter,  and  the  third  merely  a  trace,  subhumeral  deep.  Otherwise 
:ts  in  lurifhf.     Length  .20  inch  ;  5  mm. 

Occurs  with  the  preceding. 

H.  populnea,  Lee.  Ann.  Lye.  V.,  p.  103 ;  !Mars.  Mon.  1800,  p.  r)02,  pi. 

1  1,    llu".   ."i. 

^leiitum  as  m  luridif.  Thorax  very  sparsely  punctured  at  the  sides. 
Klytra  with  tirst  dorsal  short,  scarcely  a  third  the  length  of  the  elytra  ; 
second  shorter,  and  with  an  aj»ical  ai)i»eiidix  frequently  advancing  oppo- 
site the  tip  of  the  lirst.  Propygidiiim  smooth,  at  sides  very  sparrtcly 
l»uncture<l,  pygidium  s])arsely  punctured.  Hind  tibia?  as  in  hn*  tht. 
Length  A^  inch  ;  A')  mm. 

Occurs  in  Arizona,  between  the  lavers  of  dead  Cottonwooil  bark. 

Tribe  HISTIUXI. 

This  trib.'^  m:iy  be  again  subdivide<l  : 

Prostennnn  distinctly  lobed  in  front Histrixi. 

Pntstt-rnnm  not  lobed  in  front SAruiM. 

'i'lie  ]»ro>t('inal  lobe  appears  to  be  a  i)ieoe  distinct  fi'om  the  prostenumi, 
and  l.Mtv.een  the  two  the  suture  is  more  or  le>s  distinct.  In  tlie  majonty 
«»f  cases  tlie  lobe  is  jtrovided  with  a  lateral  extension,  which  joins  the 
proth<»racic  epi])leura',  and  when  it  exists  is  c  illeil  the  pectoral  ]>late.  In 
every  case  wlien  the  jMH'toral  i»lat(»  exists  it  foiins  i>art  of  the  boundary 
of  the  antiMuial  fossa,  and  usu:;lly  renders  tie  latter  partially  invisible 
frt»m  beneath. 

Th    subtribes  as  thus  defined  are  essentially  the  same  as  in  the  **Clas8i- 
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ficatioii'*  of  I>r.  Lecontc.  Baeanius  has  been  removed  from  the  first 
and  placed  near  Acritus  in  the  second,  the  reasons  for  which  will  be  given 
in  the  proper  place.  J'rihalus  has  the  prosternal  lobe  short,  but  its  lat- 
eral prolongations  form  the  lower  boundary  of  the  antennal  fossa,  a 
structure  which  cannot  exist  in  the  second  sub-tribe. 

Sub-Tribe  Histrini. 

This  sub-tribe  contains  in  our  fauna  the  larger  number  of  genera  and 
species. 

The  jxenera  are  thus  distinguished  : 
Antennal  cavities  at  the  anterior  angle  of  the  thorax, 
usually  closed  beneath  more  or  less  entirely  by  the 
pectoral  plate,  but  open  in  front. 
Antennal    club   more    or    less   oval,   pubescent,   and 
usually,  distinctly  annulatcd. 
Mandibles  moderately  prominent,  upper  edge  round- 
ed,   not  clasping  the    epistoma,  labruin  trai>e- 
•  zoidal. 
Antennal  club  broadly  oval,  distinctly  annulated, 

elytra  never  acutely  margined IIisteu. 

Antennal  club  elongate  oval,   apparently  solid  but 

pubescent,  elytra  acutely  margined Tiubalisteu. 

^landibles  retracted,  upper  edge  acute,  at  base  clasp- 
ing the  epistoma,  labrum  short,  very  transverse. 
Prosternum     broad,     lobe   short,  elytra  scarcely 

striate,  form  ovate Tkibalus. 

Prosternum  moderate,  lobe  moderately  prolonged, 

elytra  striate,  form  oblong EriEUUs. 

Antenual  club  obconical,  solid,  glabrous. 
Prosternal    lobe   thick,   horizontal.  Epistoma  trun- 
cate, labrum  normal llET.ERirs. 

Prosternal    lobe    thin,    broad,  deilexed.    Epistoma 

biiiircate,  labrum  small Echinodes. 

Antennal  cavities  slightly  behind  the  anterior  angles, 
.  open  beneath,    closed  in  front  by  the  thickening  of 
the  inllexed  portion  of  prothorai. 

Antenme  frontal Oxtiiopuilus*. 

Antennal  cavities  at  the  middle  of  the  thorax  beneath,  in 

front  of  the  outer  portion  of  the  coxa),  prosternal 

plate  not  prolonged  laterally. 

Anterior  tibia)  with  moderately  large  terminal  spur. . . 

Anterior    tibiie    dilated,    middle    and     hind  tibia) 

slender Pakom  alus. 

Tibia)  all  dilated Dendkophilus. 

Anterior  tibia)  with  small  terminal  spur.  Anterior 
tibiic  slightly  dilated,  middle  and  hind  tibia)  slen- 
der          Anapleus. 
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Many  species  of  Ulster  (areuatuf,  UEvipes,  inierruptus^  etc,),  Lave  no 
proiKJr  iK'Ctoral  plate,  and  the  antennal  cavity  is  entirely  uncovered.  This 
character  cannot  be  made  use  of  in  a  systematic  manner,  as  the  transi- 
tion is  so  gradual  from  one  fonn  to  the  other. 

In  t'le  last  three  genera,  the  funicle  of  the  antennas  when  at  rest  passes 
through  an  incisure  between  the  prosternum  proper  and  the  epistemum. 
The  prosternal  lobe  in  Dendrophilus  is  broader  and  shoiter  than  in  Paro- 
malus. 

IIisTER,  Linn. 

For  convenience  of  study  this  genus  may  be  divided  into  the  following 
sub-g(rnera,  some  of  which  have  been  considered  sufficiently  well  founded 
as  to  have  been  retained  as  genera.  In  the  scheme  published  by  I)r. 
Loconte,  Proc.  Acad.  1H52,  p.  38,  they  have  all  been  united  under  the 
name  Ulster,  subscipiently,  Class  Col.  N.  A.  p.  70,  PhelUter  alone  was 
.separated,  at  the  same  time  doubts  were  expressed  as  to  the  propriety  of 
the  course. 


Anterior  tibije   with   the  tarsal  groove    badly  defmed, 
straight. 
Internal  marginal  thoracic  stria  more   or  less  distinct, 
always  entire  ;  mesosternum  emarginate  or  trun- 
cate at  ajKJX. 
Hind  tibite   broad  at    base,   with  a  single  row    of 

spines P«ilo8celis, 

llind    tibi.'c    narrow  at    base,  two   rows   of  spines. 
Klytral  strljc  obliterated,  surface  opatiue,  punc- 
tured with  smooth  Ihittened  tul)ercles Margannotui, 

Elytra  striate Jfinter. 

Internal  marginal    thoracic     stria     entirely    absent ; 
mesosternum   more  or  less  produced  in  front,  pro- 
sternum  at  tip  emarginate. 
Hind  tibife  with  two  rows  t)f  spines  ;  el jiira  striate.  PlwlUUr. 

Anterior  tibia*  with  tarsal  groove  well  <lefined ;  internal 
margiiijil  thoracic  stria  entirely  absent.     Middle  and 
hind  tibije  dentate. 
Anterior  tibiie   witluait  t(>oth  «>n   inner  margin;   ju'o- 
stcrnum  at   ai)ex   tlattened  and  without  marginal 

line Phityikoma. 

Anterior  tibiae   with  a  small   internal   tooth  near  the 

base  ;  prosternum  convex  an<l  with  marginal  line...  CylUtix. 

Sub-genus   P^UoHcdU. 

Thorax  with  two  marginal  stria*  closely  appn»ximated,  the  outer  very 
dose  to  the  margin.  Hind  tibia*  scarcely  narrower  at  base  than  ai)ex, 
strongly  compressed,  and  wit.h  a  single  row  (>!'  sjiines,  anterior  tibiiu  feebly 
dentate.  Ki)ipleurie  bistriate.  Hlytra  with  subhumeral  stria  abbreviated 
at  apex.     Suiface  densely  punctured. 
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Prosternum  with  marginal  line  at  tip ;  surface  opaque, 
foveoLito-punctate planipes. 

Prosternum  not  margined  ;  surface  moderately  shining, 
coarsely  punctured subopacus. 

H.  planipes,  Lee.  Proc.  Acad.  1852,  p.  39  ;  IIarrmt\  Lee.  Bost. 
Joum.  v.,  1845,  p.  14,  pi.  1,  fig.  11  ;  Mars.  Monog.  1853,  p.  542,  pi.  16, 
fig.  1. 

Black,  opaque,  thorax  less  opaque  than  the  elytra.  Head  densely 
punctured,  frontal  stria  well  marked.  Thorax  densely  and  equally  punc- 
tured. Elytra  opaque,  foveolato-punctate,  with  six  dorsal  stria?,  of 
which  four  are  entire,  the  fifth  and  sutural  apprcvaching  at  base  and 
obliterated,  humeral  stria  very  short,  subhumeral  moderately  impressed 
obliterated  at  a])ex.  Pygidium  and  propygidium  densely  foveolato- 
punctate,  the  latter  less  densely  than  the  former.  Body  beneath  more 
shining  than  above,  foveolato-punctate.  Prosternum  with  marginal  line 
at  apex.     Legs  shining,  sparsely  punctate.     Length  .20  incli ;  0.5  mm. 

Occurs  from  Massachusetts  to  Georgia. 

H.  subopacus,  Lee.  New  Species,  1863,  p.  60. 

Subopaque.  Head  densely  punctured,  frontal  stria  deeply  inipresse^l. 
Thorax  coarsely  and  densely  punctured,  more  densely  at  the  sides. 
Elytra  coarsely  and  rather  densely  punctured,  punctures  of  sutural 
intervjil  fine ;  each  elytron  with  six  dorsal  striie,  the  sutural  and  fifth 
p-bbreviated  at  base,  humeral  stria  very  short,  subhumeral  moderately 
impressed,  abbreviated  at  base  and  continued  at  apex,  by  a  row  of  coarse 
punctures.  Propygidium  and  pygidium  #oarsely  punctured,  the  latter 
more  densely.  Body  beneath  more  shining  than  above,  coarsely  punc- 
tured at  the  sides,  more  finely  and 'less  densely  at  middle.  Femora 
sparsely  punctate.  Prosternum  without  marginal  line  at  tip.  Length 
.24  inch  ;  6  mm. 

Narrower,  less  convex  and  less  opaque  than  7)^r7ie/)^j«,  and  readily  known 
by  the  absence  of  the  marginal  line  at  apex  of  prosternum. 

Two  specimens  are  known,  collected  in  Nebraska  and  Vancouver. 

Bub-genus  Mnnjariiiotus, 

Marginal  striie  of  thorax  confused,  scarcely  visible,  the  inner  very  dis- 
tant from  the  margin.  Hind  tibia)  slefider  at  base,  biseriately  spinulose, 
anterior  five  dentate,  the  upper  tooth  small.  Elytra  with  the  intervals 
of  the  striie  with  smooth  sub-depressed  tubercles,  strite  almost  entirely 
obliterated.  Epipleunw  of  elytra  either  unistriate  (t/uUifer)  or  not 
striate  (scaber). 

The  only  character  separating  Margarinotus  fi-om  IIinUr  is  the  sculp, 
ture  of  the  surface  of  the  body  ;  and  not  recognizing  this  to  have  any 
great  importance,  I  have  united  the  former  genus  to  the  latter. 

H.  guttifer,  Horn.  Proc.  Ent.  Soc.  1862,  p.  167 ;  Trans.  Ent.  Soc. 
1870,  pi.  1,  fig.  5. 

As  the  sculpture  of  this  insect  has  been  as  nearly  produced  as  the 
varying  tendencies  of  the  individuals  admit,  nothing  further  need  here 
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be  added.  Between  the  punctures,  however,  the  strlie,  in  a  partially 
ol)litcrat(Ml  condition  api>car,  and  at  the  sides  an  almost  eutire  subhume- 
ral  appears.  Thorax  without  external  marginal  stria,  inner  stria  nearly 
obliterated  and  very  distant  from  the  margin.  Epipleurte  of  elytra 
unistrate.     Len^fth  .18-.20  inch  ;  4.5-5  mm. 

Occurs  along  the  eastern  base  of  the  Rocky  Mountains,  from  Nebraska 
to  Texas. 

The  only  otiier  8|)ecies  of  the  sub-genus  is  the  ncaber  of  Southern 
£uroi>o.  The  two  diil'er  primarily  in  the  surface  sculpture  particularly 
that  of  the  thorax,  and  which  can  bo  best  seen  by  a  comparison  of  the 
figures  «)f  the  two.  llie  outer  marginal  stritc  of  the  thorax  do  not  exist 
in  guttijer,  two  are  said  to  exist  in  scuber,  of  which  however  one  only  is 
at  all  <listinet.  The  subhumeral  stria  is  nearly  obliterated  in  $caber  and 
almost  entire  and  very  distinctly  impressed  in  our  own.  The  epipleune 
are  punctured  and  not  striate  in  the  former  and  very  distinctly  unistriate 
in  the  latter.  The  under  surface  of  the  Inxly  is  coarsely  punctured  in 
the  former  and  nearly  smooth  at  middle  in  the  latter,  and  the  femora  of 
of  each  species  partake  of  the  sculpture  of  the  under  surface.  Both 
species  are  broadly  oval. 

Sub-genus   Ilister, 

Thorax  with  two  lateral  marginal  strije  and  occasionally  with  the  evi- 
dences of  a  third.  Ilind  tibiae  narrower  at  base  than  at  apex  and 
biscriately  spinulose  and  rarely  with  the  spiuules  somewhat  confused, 
anterior  tiliia*  variable,  either  bi-,  tri-  or  midtidentatc.  Elytra  always 
striate.     Tarsal  groove  of  anterior  tibiie  badly  defuietl. 

The  subgenus  Ifister  as  above  restricted  contains  a  very  large  number 
(  f  s[»ei!i(s  wliioli  for  convenience  may  bo  divided  into  groups. 

Margin    of    thorax  ciliate,    Antennal   cavities    shallow. 
Outer  marginal  thoracic  stria  entire,  anterior  tibiju 

dentate Gr.  ^reuatH», 

Outer  marginal  stria  abbreviated,  anterior  tibia*  not 

jKytate Gr.  hiccipei, 

.>rargin  of  thorax  not  eiliate,   Antennal    cavities  deep, 
^lesosterimm  i'marginite. 
Mibjuiiiieral  stria  entire. 

IClvtra  o-striate  :  outer  thoracic  stria  very  close  to 

ina r.cin v Gr.  $ex$friatui. 

Kl>tra  i-striate  ;  outer  thoracic  stria  often  absent 
or  when  [»n'sent  distant  from  luargin. 

<  Miti'r  tlioratie  stria  nitire Gr.  menfaritti- 

<  Mitcr  thoracic  stria  much  abbreviat«'d  or  absent.        Gr. /of rfei/w*. 
>ablii;:ucral  stria  interrupted,  oft i.mi  entirely  obsolete. 

Tibiii'  si-rrulate Clr.  uhhrert'itluf. 

Til»i!c  tritlentate Gr.  depurator. 

MvM>steiinnn  tnnicate  ^  Athohm,  Thoms. » 

Kpiplcura'  very  narnm,  unistriate Gr.  hiimiruhttUM. 

1  pipleura*  bistriate  and  broath-r (ir.  amcrictiHUi, 
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Owing  to  the  difference  which  have  resulted,  by  the  adoption  of  the 
above  method  of  subdivision,  the  system  of  numbering  the  groups  has 
not  been  adopted,  and  in  lieu  thereof  a  typical  and  usually  a  common 
species  has  been  selected  as  the  representative  of  each  group,  in  order 
til  at  the  groups  here  made  might  not  be  confounded  with  those  of  Mar- 
seul  and  Dr.  Leconte. 

Group  Arcuatus, 

Species  of  robust  form.     Thorax  with  entire  margin  ciliate.     Antennal 
on.  Ti ties  shallow.     Anterior  tibiie  usually  bidentate. 

The  following  species  ccmiposo  this  group  : 
Tliorax  with  apical  intermediate  confused  stria. 

T^lytra  with  three  dorsals  and  a  sutural  stria arcuatus. 

It^lytra  with  three  dorsals  only sellatus. 

Tliorax  with  two  thoracic  stria)  only. 
Anterior  tibiie  bidentate. 

Prostornal  lobe  acute Gloveri. 

Prosternal  lobe  rounded  at  apex. 
Elytra  with  no  subhumeral  stria. 
Hind  tibiiu  with  outer  row  of  spinules  densely 

placed  ;  thorax  densely  fimbriate instratus. 

Hind  tibiie  sparsely  spinulose  ;  thorax  densely 

fimbriate biplagiatus. 

Elytra  with  apical  subhumeral,  usually  deeply  im- 
pressed   Ulkci. 

Anterior  tibije  tridentate  apical  tooth  divided. 

Xo  subhumeral  stria lucanus. 

H.  arcuatus,  Say.  Joum.  Acad.  1825,  p.  34  ;  Mars.  Mouog.  1854,  p. 
2:iS,  pi.  7,  fig.  G3. 

External  and  internal  thoracic  stria)  entire  gradually  approaching  at 
base,  and  between  them  at  apex  a  confused  intermediate  stria  exten<ling 
Usually  beyond  the  middle.  Three  entire  dorsal  stria)  to  the  elytra,  a 
short  basal  fou^h,  and  a  sutural  extending  in  front  of  middle.  ~Bub- 
buiiieral  feeble  at  apex,  humeral  appendix  usually  deeper.  Elytra  black 
"W-ith  arcuate  red  space  at  middle  of  each.  Hind  tibiie  with  spinules  con- 
fusedly arrimged.  Anterior  femora  brownish,  middle  and  hind  femora 
red  tipped  at  civch  end  with  black.     Length  .26  inch  ;  6.5  mm. 

Occurs  in  the  Middle  States,  but  not  common. 

H.  sellatus,  Lee.  Pacif.  R.  R.  Rep.  1857,  p.  37  ;  Scnetilki,  Mars.  Mon. 
1857,  p.  422,  pi.  10,  fig.  119. 

More  elongate  than  the  preceding,  and  with  similar  thoracic  stnation. 
The  elytra  have  three  stria)  and  a  mere  rudiment  of  a  fourth  at  base, 
tlie  sutural  is  entirely  obsolete.  The  subhumeral  stria  is  entirely 
wanting,  with  rarely  but  a  trace  represented  by  a  few  punctures,  the 
Unraeral  appendix  being  entii'ely  wanting..    The  hind  tibia)  are  spinulose 
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in  three  oblique  series.     The  elytra  are  entirely   red    with    a   narrow 
apical  margin,  and  sub-scutellar  ti-apczoidal  spot  black.    Legs  entirely 
black.     Length  .22  inch  ;  o.o  mm. 
Occurs  in  California  and  Oregon. 

H.  Gloveri,  Horn,  Trans.  Am.  Ent.  Soc.  1870,  i).  134. 

Form  robust  as  in  arcuatiui.  Thorax  with  two  entire  striae.  £l>'tra 
with  three  entire  dorsal  and  a  short  sntural  stna.  Subhumeral  stria 
obsolete  replaced  by  a  tow  punctures,  humeral  appendix  short,  moderate- 
ly impressed.  Prosternal  lobe  acutely  produced  in  front.  Ilind  tibiae 
biseriately  spinuloso.  Legs  piceous.  Color  variable.  Length  I2i^-.26 
inch;  G.5  mm. 

From  all  the  species  of  the  group  this  may  be  once  known  by  the  very 
acute  prosternal  lobe.  In  the  typi<*al  Ki>ecimen  the  color  is  entirely  black, 
while  a  vari'ty  in  the  cabinet  of  Dr.  Leconte  has  the  elytra  colored  as  in 
hiphigiatuM^  but  with  less  distinctness  of  definition  between  the  black  and 
red  i)ortions. 

Kansas  and  Indian  Territory. 

H.  instratus,  Lee.  Col.  Kansas,  1850,  p.  7. 

Similar  in  form  to  s^eUatns.  Thorax  with  lateral  striae  both  entire  and 
with  no  a})ieal  intermediate  strije.  Elytra  with  three  entire  dorsal  strias, 
a  rudiment  of  a  fourth  and  moderately  long  sutural,  subhumeral  stria 
wanting  <n'  with  merely  a  faint  trac«  of  a  shoi-thumei'al  ap|)endix.  Elytra 
colored  as  in  sfllntfti*.  Legs  colored  as  in  arcuatus.  Hind  tibia)  biseri- 
ately Kpinnl»»se.     Length  .22  inch  ;  5.5  mm. 

His  species  is  very  closely  allied  to  hipUightus^  Lcc,  Ivit  differs  by  its 
more  robust  form,  its  more  distinctly  fimbriate  thorax,  and  by  the  outer 
row  (►f  spinules  of  the  hind  tibi:e  being  composed  of  spinules  very  closely 
ai>proximated.  In  the  specimen  before  me  there  is  a  very  short  appen- 
dicular stria  under  the  humeral  prominence  very  feebly  impressed,  which 
never  exists  in  any  biphif/hit'tH  that  I  have  seen.  From  Oloreri  it 
dilfers  in  having  the  tip  of  the  prosternal  lobe  broadly  rounde<l  and  not 
acute. 

( )ctnirs  in  Kansas. 

H.  biplagiatus,  Lee.  IJost.  Journ.  V.,  j).  55,  pi.  3,  fig.  4;  Mars.  ^lon., 

1S51,  p.  552,  pi.  0,  fig.  111>. 

There  is  no  trace  whatever  of  subhumeral  stria  or  humeral  appendix 
in  any  siieeimens  before  me.  There  arc  three  entii*o  dorsal  stria;  and 
rarely  a  trace  of  the  fourth  at  base.  The  sutural  frcquently  extends  one- 
half  to  base,  usually  nuich  slunter.  Thorax  sparsely  fimbriate,  hind 
tibiie   distantly  spiuul«)se,    legs   black     or    piceous.      Length  .20  inch; 

■ 

5  mm. 

Al)un<lantly  distributed  from  the  !Mi«hlle  States  to  Georgia,  and  west- 
ward to  Kansas. 
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H.  Ulkei,  Iloni,  Ti-ans.  Am.  Ent.  Soc,  1870,  p.  134 ;  arizoncs,  Horn, 
].  c.y  p.  135. 

Resembles  the  preceding  in  form  and  coloration,  and  differs  in  the 
presence  of  an  apical  subhumeral  stria  extending  two-thirds  to  base, 
close  to  the  first  dorsal,  and  rarely  with  a  short  subhumeral  appendix. 
Xlierc  is  also  a  fourth  dorsal  at  apex  of  varying  length,  sometimes  ex- 
tending in  front  of  middle,  and  more  rarely  the  traces  of  a  fifth.  The 
liiiid  tibise  agree  with  those  of  bijylagiatus.  Legs  black  or  piceous. 
Length  .1G-.22  inch  ;  4-5.5  mm. 

Occurs  in  Kansas,  Nebraska,  Colorado  and  Arizona. 

H.  lucanus,  n.  sp. 

Tliorax  sparsely  fimbriate,  lateral  strife  two,  entire,  at  base  coarsely 
punctured,  punctures  more  numerous  and  coarser  toward  the  sides. 
Elytra  red  with  sides,  apex  and  trai>ezoidal  scutellar  spot  black,  three 
entire  dorsal  stride  and  a  sutural  extending  in  front  of  middle.  Epipleune 
bistriate.  Anterior  tibiie  tridentate,  the  upper  tooth  feeble,  the  apical 
bifid.  Hind  tibiie  biseriatcly  spinulose.  Body  beneath  and  legs  black 
and  shining.     Length  .12  inch  ;  3  mm. 

Resembles  hipUigiatua  but  easily  known  by  the  form  of  the  anterior 
tibiae.  The  subhumeral  stria  is  entirely  wanting.  One  specimen,  Cape 
San  Lucas,  Lower  California. 

Group  Lcevipes, 

Anterior  tibice  of  elongate  triangular,  outer  margin  straight,  not  den- 
tate. Thorax  bistriate,  outer  stria  close  to  the  margin  and  somewhat 
abbreviated.  Epipleui*a5  bistriate,  subhumeral  short,  apical.  Antennal 
cavities  shallow. 

H.  ISBVipes,  Germ.,  Ins.  spec.  nov.  p.  87  ;  Lee.  Bost.  Joum.  V.,  p. 
50,  pi.  1,  fig.  7 ;  Mars.  Mon.,  1854,  p.  233,  pi.  7,  fig.  49. 

Elytra  with  three  entire  dorsal  striaj,  a  very  short  basal  fourth  and  an 

almost  entire  sutural.     Subhumeral  stria  apical,  close  to  the  first  dorsal 

*nd   lialf  its  length.     Propygidium    sparsely  punctured   at  the  sides, 

*niooth  at  middle,  pygidium  convex  smooth  with  a  very  few  punctures  at 

the  sides.     Legs  black,  smooth.     Length  .14-.18  inch  ;  3.5-4.5  mm. 

Occurs  from  Pennsylvania  to  Georgia. 

This  species  is  the  only  one  in  our  fauna  belonging  to  tliis  group,  and 
Oi*y  be  distinguislied  from  every  other  by  the  simple  anterior  tibia). 

Group  Sexstriatus. 

Thorax  bistriate,  oiiter  stria  close  to  the  margin,  and  abbreviated  at 
Wtth  end.  Anterior  tibia)  quadridenticulate,  apical  tooth  bifid.  Antennal 
cavities  deep,  partially  enclosed  by  the  prolongation  of  the  sides  of  the 
pTostemal  lobe.     Ilind  tibia)  sub  tridentate. 

G.  sexstriatus,  Lee.  Ann.  Lye.  V.,  p.  163 ;  >Iars.  Mon.,  1854,  p.  290, 
pl  8,  fig.  86. 
Anterior  angles  of  thorax  sparsely  and  finely  punctured,  more  coarsely 
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piinctiirtMl  along  a  narrow  basal  space  espocially  at  the  side^.    Elytra 
with  three  entire  dorsal  stnsef  sutural  obsolete^  subhumeral  entire  and 
straight.     Pygidiuni  and  propygidium  coarsely  but  not  densely  punc- 
tured, the  latter  the  more  sparsely.    Length  .22-.2d  inch  ;  5.5-7  mm. 
Occui*3  in  California. 

Group  Merdarius. 

Thorax  bistriate,  outer  stria  entire  and  as  distant  from  the  margin  ai 
from  the  inner  stria,  this  latter  usually  shorter  than  the  outJr.  Anterior 
tibiie  quadridentate,  hind  tibite  biseriately  spinulose.  Elytra  with  four 
entire  8tri:o.  Epipleunu  unistriate,  subhumeral  stria  entire.  Auteunal 
cavities  deep. 

Surface  above,  sparsely  punctured HarrisU. 

Surface  smooth. 

Apical  tooth  of  anterior  tibiuj  more  prominent  than  the 

second mcrdarius. 

Apical  tooth  much  less  prominent  than  the  second. 

Sutural  stria  long  extending  in  front  of  middle -j  1?..?^:^? 

Sutural  stria  very  short,  apical immunis. 

H.  Harrisii,  Kby.  Fauna  \^o\\  Am.  IV.,  p.  124  ;  Lcc.  Boat.  Joum. 
v.,  p.  49,  \A.  II,  li;,'.  5  ;  Mars.  3Ion.,  1854,  p.  299,  pi.  8,  fig,  93. 

Surface  sparsely  and  equally  punctured.  Anterior  tibiic  quadridentate, 
apical  tooth  sh'-rter  than  second.  Thorax  bistriate,  outer  stria  entire 
and  arcuate  at  base,  inner  slightly  shorter  than  the  outer,  and  confused 
at  basal  end.  Klytra  with  four  entire  stria*,  lifth  extending  to  middle, 
sutural  longer  than  the  lifth,  subhumeral  entire.  Propygidium  and 
pygidium  coarsely  and  rather  densely  punctured  and  Bubox)aquc.  Length 
.10- 20  iin-li  ;  A-^y  nun. 

Occurs  from  the  ^liddle  States  to  Georgia. 

H.  mcrdariu3,  lloli'm.  Ent.  Hefte,  1,  p.  39,  pi.  1,  fig.  3  ;  Lee.  Boat. 
.lourn.  v.,  p.  17,  pi.  '2,  fig.  1  ;  Mars.  Mon.,  1854,  p.  297,  pi.  8,  fig.  91  ; 
mrinnoinu!*^  Say.  Journ.  Acad.,  lS'2r>,  p.  32. 

Sides  of  thorax  with  a  few  sparsely  place<l  punctures,  bistriate,  outer 
stria  (>ntire  and  strai^^lit,  inner  .sonav.vhat  sinuous,  frequently  slightly 
shorter  than  the  outer.  Klytra  with  three  entii-e  striie,  fourth  slightly 
abbre\i;ite<l  at  base,  fifth  and  sutural  nearly  e(iual,  extending  to  the 
niiddh*,  sublnnneral  entire  nearly 'straight.  Anterior  tibia'  quadriden- 
tate, apical  tooth  more  prominent  than  the  second,  and  slightly  notched 
at  the  tip.  I'ropygidiuin  si»arsoly  punctured,  pygidium  more  densely 
and  equally  i»unctured.     Length  .20-.22  iucrh  ;  5-5.5  mm. 

Occurs  in  tin.'  Mi<ldl«;  States,  is  common  in  Europe. 

II.  intcrruptus.  Heauv.  Ins.  1*^0,  ]»1.  0<>,  tig.  s  ;  Mars.  Mon.,  1S54,  p. 
2*.>5,  i»l.  10,  tig.  1)0;  nhtuHnt'is^  ^arri^.  'I  lans.  Nat.  Hist.  Soc.  llartfoitl,  Xo. 
1  :  Lcc.  Hoht.  Journ,  V.,  p.  17,  pi.*.',  li;;.  *,'. 
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Thorax  at  sides  smooth,  bistriate,  striaD  entire,  equal,  straight.  Elytra 
with  three  entire  strise,  fourth  slightly  abbreviated  at  base,  fifth  short, 
apical,  sutural  extending  in  front  of  middle,  subhumeral  entire.  Pro- 
pygidium  coarsely  but  sparsely  punctured,  pygidium  more  finely  and 
sparsely  punctured,  nearly  smooth  at  apex.  Anterior  tibise  8ub-5-den- 
tate,  apical  tooth  shorter  than  second  and  slightly  bifid.  Length  .20-. 26 
inch ;  5-6.5  mm. 

3Iiddle  and  Western  States,  common. 

H.  stygicus,  Lee.  Bost.  Journ.  V.,  p.  48,  pi.  2,  fig.  4;  Mars.  Mon., 
1854,  p.  301,  pi.  9,  fig.  94. 

There  are  absolutely  no  characters  on  which  to  separate  this  species 
from  interrupius  excepting  the  following  : 

Species  much  smaller,  form  more  broadly  oval,  thoracic  stria?  entire, 
parallel  and  equi-distant  from  each  other,  and  from  the  margin.  Elytral 
striaB  exactly  as  in  inter ruptus.  Propygidium  coarsely  but  very  sparsely 
punctulate,  pygidium  shining  very  minutely  and  sparsely  punctulate. 
Length  .10  inch  ;  2.5  mm. 

The  species  is  described  as  having  four  entire  striaB,  the  fourth  stria  is 
abbreviated  at  base.  ]SIarsoul  mentions  a  b<asal  arc  opposite  the  fifth 
stria ;  this  may  or  may  not  be  present  in  any  species  of  this  group.  The 
head  is  said  to  have  an  impressed  point  at  middle  of  front ;  of  the  two 
typical  specimens  one  has  it,  the  other  has  not. 

Two  specimens  from  Georgia. 

H.  immunis,  Er.  Jahrbuch,  1834,  p,  143. 

Sides  of  thorax  bistriate,  striro  entire,  parallel  and  straight.  Elytra 
^th  three  entire  striie,  fourth  slightly  abbreviated  at  base,  fifth  very 
short,  apical,  sutural  either  very  short  or  entirely  obsolete,  subhumeral 
entire.  Propygidium  coarsely  and  evenly  punctured,  pygidium  more 
finely  punctured  especially  at  apex.  Anterior  tibije  sub-5-dentate, 
epical  tooth  shorter.     Length  .20  inch  ;  5  mm. 

Occurs  in  the  Middle  States,  and  also  in  California. 

Group  ?})edati/8. 

Inner  thoracic  stria  entire  or  vei-y  nearly  so,  outer  either  entirely  absent 
or  very  much  abbreviated.     Anterior  tibiaj  multidentate. 

Thoracic  margin  thickened,  inner  stria  entire  ;  epipleurse 

unistriate marginicoUis. 

External  thoracic  stria  entirely  obliterated. 

Thoracic  margin  not  thickened. 

Btria  posteriorly  abbreviated  ;  epipleuraj  unistrate cognatus. 

Stria  entire  ;  epipleui*a)  bistriate remotus. 

External  thoracic  visible,  usually  very  short,  rarely  half  the 
length  of  the  inner. 
Inner  stria  slightly  abbreviated  at  tip  ;  epipleurne  uni- 
striate          foedatus. 
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H.  marginicollis,  Lee.  Bost.  Jo  urn.  V.,  p.  58,  pi.  S,  fig.  11 ;  Mm. 
Moil.,  1804,  p.  542,  pi.  9,  %.  113. 

Surface  of  thorax  miuutely  punctulate,  at  sides  sparsely  punctnied 
ntiiir  the  base,  inner  stria  entire,  margin  convex.    Elytra  with  three 
entire  dorsal  stria',  fourtli  abbreviated  at  base,  extending  slightly  in  front 
t>f  niidtUt*,  lifth  very  short,  apical,  sutural  as  long  as  the  fourth,  sub- 
humrral   entire.     Epipleune    unistriate.    Pygidium    and    propygidium 
sparsely  and  rather  coarsely  punctured.     Anterior  tibio)  5-dentate,  teetli 
acute.     Length  .18  inch  ;  4.5  mm. 

Middle  States  rare.     Marginal  line  of  prostenial  lobe  distinct,  entire. 

H.  cognatus,  Lee.  ]^)st.  Journ.  V.,  p.  58,  pi.  3,  fig.  10;  Mars.  Mon.i 
1857,  p.  421,  pi.  10,  lig.  ill. 

Latenil  stria  of  thorax  abbreviated  at  tip,  confused  by  punctures  whicli 
also  extend  forwai-d  on  its  inner  side.  Elytra  with  three  entiits  dor»aA.l 
stri:e,  fourth  nearly  entii*e,  lifth  shoit  apical,  sutural  rarely  extending  S  xi 
fnuit  of  middle,  subhuineral  cut  ire.  Pygidium  and  propygidium  coarsel  ^ 
and  evenly,  but  not  <lensely  punctured.  Anterior  tibia)  8ub-5-dentat^9 
apical  tooth  very  small.     Length  .1(K14  inch  ;  2.5-3.5  ram. 

Closely  resembles  foedafuit,  but  the  absence  of  an  exterior  thoracis 
stria  as  >\ell  as  the  margined  prostenial  lobe  at  once  distinguish  it.  Tw^^ 
specimens  are  Wfore  me  in  which  the  punctures  within  the  inner  stria  c^ 
the  thorax  are  entirely  absent,  and  the  stria  longer,  but  I  feel  unwilliD^i^ 
to  separate  them  oil  these  characters  without  a  larger  series  of  speci-~ 
mens. 

Middle  States,  Canatla,  Illinois,  Wisconsin.     Not  rare. 

II.  remotus,  Lee.  I*roc.  Acad.,  l.^^oJ).  p.  70. 

Sides  of  ilM>r;ix  near  the  stria  with  few  jMincturcs,  stria  distant  from  th^ 
ni5ir;;in,  entire  and   .sli;;htly  sinuous.       IClytra  with  three  entire  dorsal- 
stria',  fourth  sli<rhtly  abbreviated  at  base,  lifth  tme-third   the   length  o^ 
tinMl>trM,  sutural  soniewhat    longer,  subhumeral  entire.     Propygidium 
cojirsely  :iH(l   si»ai.srly,   i»y;;idiuin  more   densely   punctured.     Prc»sternal. 
IoIk'  with  niar«;iii:il  line  distinct.     Anterior   tibise  pluridentate.     LengtU 
.1<»  inch  :  4  nnn. 

'I'his  species  is  tin*  most  oblon;^  of  any  in  the  group. 

(>('«urs  at  Fort  Tcjon,  California. 

11.  foedatiis,  Lee.  Host.  Journ.  V.,  p.  50,  pi.  2,  lig.  8 ;  Mars.  Mon., 
ls:)l,  p.  21)2,  1)1.  H,  tig.  Hf<. 

( )ntcr  mar'^inal  stria  of  thorax  usually  forming  a  short  arc  near  the 
ant  CI  ior  anj^le,  rarely  extending  half  the  length  of  the  thorax,  inner  stria 
usually  abbreviated  at  tip.  Disc  of  thorax  very  minutely  puuctulate,  at 
the  sides  more  distinctly  punctured  near  the  stria.  Elytra  with  thi^ee 
entire  stria-,  fourth  sli;;hlly  ahbreviatcil  ;  lifth  one-third,  sutural  one-half 
the  l«*n;^tli  of  the  elytia,  subhunu-ral  entire.  Pygidium  and  propygidium 
densely  punctured.     Anterior  tibia?  pluridentate.     Length  .14-.'22  inch; 


y.r)-r».5  mm. 


The  prostenial  lobe  has  the  marginal  line  entirely  obliterated  in  the 
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large  majority  of  specimens.     A  variety  occurs  in  the  cabinet  of  Dr. 
I^econte,  bearing  the  manuscript  name  proximus  in  which  the  sides  of 
the  thorax  are  scarcely  at  all  punctured,  the  outer  stria  at  its  maximum, 
and  the  prosternal  lobe  with  the  marginal  line  distinct.     I  feel  unwill- 
ing to  separate  it,  however,  as  the  characters  are  those  which  are  the  most 
likely  to  be  variable,  and  transitional  forms  in  one  or  other  character 
constantly  appear.      A  variety  occurs  in  Oregon  and  Vancouver  with 
the  outer  thoracic  stria  half  the  length  of  the  inner,  the  presternum  not 
margined,  and  the  form  approaching  remotus.    These  have  been  asso- 
ciated with  the  latter  species  in  cabinets,  but  the  outer  thoracic  stria  and 
the  unistrate  epiplcura^  at  once  distinguish  it. 

Occurs  from  Canada  to  Georgia,  and  westward  to  Vancouver  and 

Oregon. 

Group  Abbreviatus. 

Subhumeral  stria  interrupted,  often  very  short  or  even  entirely  absent. 
Anterior  tibia)  serrulate  or  mutic.  This  group  and  the  following  may  be 
distinguished  from  the  three  which  immediately  precede  by  the  inter- 
rupted or  even  entirely  absent  subhumeral  stria.  This  stria  when  present 
may  be  represented  by  the  basal  or  the  apical  portion,  sometimes  both 
are  present  and  are  usually  separated  ;  when  they  are  united  the  union  is 
produced  by  the  extension  of  a  few  punctures  from  the  humeral  portion, 
which  do  not  however  join  the  end  of  the  apical  portion.  The  stria 
never  presents  that  straight  continuous  form  of  the  preceding  groups. 
The  subhumeral  in  the  preceding  groups  is  always  the  external,  and  is 
more  distant  at  apex  from  the  first  doi*sal  than  the  latter  is  from  the 
second.  The  subhumeral  in  this  and  the  next  group  is  internal,  and 
nearer  the  first  dorsal  than  the  latter  is  from  the  second,  and  when  the 
humeral  appendix  forms  an  union  with  the  apical  portion,  as  above  indi- 
cated, the  basal  tip  of  the  latter  always  passes  beyond  this  point  in  the 
direction  of  the  fine  oblique  humeral  stria,  which  is  really  the  continua- 
tion of  an  internal  subhumeral. 

The  species  of  this  group  have  the  anterior  tibiie  sometimes  multidenti- 
eulate,  usually  serrulate  and  i-arely  nearly  rautic,  the  serrulations  being 
.  composed  of  spinules,  and  are  independent  of  any  denticulation  of  the 
tibia  itself. 

Subhumeral  stria  apical,  deeply  impressed. 
Outer  margin  of  anterior  tibia*-  regularly  arcuate,  minutely 
serrulate. 

Front  flat ;  anterior  tibiae  multidenticulate cainosus. 

Front  with  a  moderate  impressioA  ;  anterior  tibise  finely 

quadridentate punctifer. 

Outer  marg^  of  anterior  tibia)  sinuate  and  multidentate. 

Subhumeral  with  humeral  appendicular  stria abbreviatus. 

Sabhumeral  entirely  obliterated  or  with  mere  trace. 
Kjtra  8-fltriate,  outer  thoracic  very  shoi*t  or  absent. 
Anterior  ilbise  finely  serrulate  or  mutic ;  outer  thoracic 
itria  yimble  at  apex civilis. 
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H.  ccBnosus,  £r.  Jahrb.,  1834,  p.  l.M  ;  Mars.  Hon.,  1854,  p.  3TG,  pi.  8, 
fig,  7G ;  (leciaus,  Lee.  Bost.  Journ.  Y.,  p.  51,  pi.  2,  fig.  10 ;  replelui^  Lee 
loc.  cit.  p.  40,  pi.  2,  lig.  G. 

Tborux  bistriate,  iuucr  stria  entire,  outer  abbreviated  but  extending 
beyond  the  middle,  and  between  the  two  stria  at  ap€x  are  either  a  few 
l)unctures  or  a  very  short  stria.  Front  not  impressed.  Elytra  with  four 
entire  striiY^,  a  fifth  extending  to  middle  and  the  sutural  longer,  sub- 
humeral  at  apex  deeply  impressed,  and  with  a  veiy  short  feebly  im- 
pressed humeral  appendix.  Epipleuno  bistriate.  Propygfidhim  very 
sparsely  punctured,  pygidium  very  minutely  puuctulatc,  and  With  a  few 
coarser  puncture*  near  the  sides.  Anterior  tibize  with  the  outer  margin 
regularly  arcuate,  minutely  denticulate.  Hind  tibiiu  biseriately  spinu- 
lose.     Length  .18-.2*2  inch  ;  4.5-.-). 5  mm. 

I  cannot  find  that  yeplcius  differs  except  in  having  the  fifth  dorsal  stria 
a  trifie  longi-r. 

Occurs  from  the  Gulf  States  to  Mexico. 

H.  punctifer,  Payk.  Mon.  p.  2."),  pi.  4,  fig.  1 ,  Lee.  Bost.  Journ.  V„ 
p.  51,  pi.  2,  fig.  0 ;  Mars.  Mon.,  1854,  p.  205,  pi.  8.  fig.  07. 

The  surface  sculj^ture  of  this  species  is  precisely  that  of  canosui,  and 
difiers  as  follows  :  Head  with  a  shallow  fovea.  Outer  thoracic  stria  not 
extending  to  middle.  Humeral  appendicular  stria  short  deeply  im- 
pressed. Propygidium  on  each  side  with  a  shallow  impression.  Anterior 
tibi:e  feebly  (luadridentate.     Length  .22  inch  ;  5.5  mm. 

One  siK'cinion  said  to  have  boon  found  in  the  Middle  States,  corres- 
ponilinLC  exactly  with  Marseul's  description,  is  before  me. 

IT.  thoracicus,  Payk.  Mon.  p.  20,  pi.  2,  fig.  5. 

From  the  description  this  species  appears  U)  be  allied  to  the  preceding. 
It  is,  however,  entirely  unknown,  either  to  us  or  Marseul. 

n.  abbrcviatus.  Fab.  Syst.  Ent.  p.  53 ;  Lee.  Bost.  Journ.  V.,  p.  52, 
1»1.  2,  lig.  11  ;  Mai-s.  Mon.,  1854,  p.  2S:5,  pi.  8,  fig.  82  ;  6ubhemUp1uricu», 
B<*auv.  Ins.  p.  180,  j>l.  0,  lig.  7  ;  hififiun,  Say,  Journ.  Acad.  1825,  p.  3t: 
Leo.  loj.  cit.  i>l.  2,  fig.  12  ;  ^lars.  loc.  cit.  p.  284,  pi.  8,  fig.  83. 

Thorax  at  sides  bistriate,  outer  stria  extending  to  middle,  inner  entire. 
Klytra  with  four  entire  stria'  coarsely  i)unctured,  fifth  short,  apioal, 
sutural  half  the  length  of  the  elytra.  Subhumeral  at  apex  deeply 
impressed,  with  humeral  ai>pendix  extending  to  base,  also  deeply  im- 
pressed, and  Joining  the  apieul  portion  behind  its  tip.  Propygidium 
e  >arselyand  si)ar.sely  imnotured,  i»ygidium  nearly  impunctate.  Anterior 
tibia'  feebly  4-dentate  apieal  tooth  bifid.     Length  .12-.2:)  inch  ;  3-5  mm. 

This  species  varies  somewhat  in  the  length  of  the  outer  thoracic  stride, 
as  well  as  in  the  depth  of  the  elytral  striic.  One  sjwcimen  before  me 
has  a  mere  trace  of  an  external  subhumeral  near  the  apex. 

^lidille  States  to  (Tcorgia,  and  westward  to  Montana  and  Kanstis. 

H.  civilis,  Leo.  Bost.  Journ.  V.,  p.  55,  pi.  0,  fig.  5  ;Mar9.  Mon..  1854, 

p.  57«),  pi.  0.  fig.  13  L 
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Inner  thoracic  stria  entire,  outer  very  short,  forming  merely  an  arc  at 
the  anterior  angle.  Elytra  with  three  entire  dorsal  striae,  fourth  exist- 
ing merely  as  a  trace  at  apex,  sutural  very  short,  subhumeral  entirely 
absent.  Propygidium  coarsely  and  very  sparsely  punctured,  pygidium 
more  finely  punctured  and  nearly  smooth  at  apex.  Anterior  tibiio  very 
finely^denticulate,  often  almost  entirely  mutic.    Length  .10  inch  ;  4  mm. 

By  the  entire  absence  of  subhumeral  stria,  as  well  as  by  the  nearly 
mutic  anterior  tibia)  this  si)ecies  is  abundantly  distinguished  from  any  iit 
the  group. 

Occurs  fvom  the  Middle  States  to  Illinois. 

Group  Depurator. 

In  this  group  the  anterior  tibia)  are  denticulate,  the  teeth  being  formed 
by  processes  of  the  tibiai  itself,  and  not  as  in  the  preceding  group  merely 
spinulcs  attached,  so  to  speak,  to  the  outer  edge  of  the  tibia. 

The  species  are  as  follows  : 

Thorax  unistriate  ;  elytra  tristriate. 

Epipleui*a)  unistriate  ;  anterior  tibia;  4-dentatc semisculptuH^- 

£pipleura3  bistriate  ;  anterior  tibiaj  3-dentate dispar. 

Tliorax  bistriate. 
Elytra  tristriate. 

Apex  of  prostemal  lobe  truncate,  on  each  side  slightly 

prominent furtivus. 

Apex  of  prosternal  lobe  rounded,  normal. 

Epipleuni)  tristriate,   fourth  dorsal  basal  rudimen- 
tary ;  no  subhumeral incertus. 

Epipleune  bistriate,  fourth  dorsal  wanting  or  apical. 
Apical  subhumeral   moderately  impressed,  elytra 

black depurator. 

Subhumeral  entirely  wanting,  elytra  bicolored. . . .         militaris. 
Elytra  with  four  entire  strite. 

Out«r  thoracic  stria  abbreviated,  usually  very  short. 

A  short  humeral  appendix  ;  form  oblong curtatus. 

No  subhumeral  whatever  ;  form  broadly  oval defectus. 

Outer  thoracic  stria  entire. 

Pygidium  smooth,  very  minutely  puiictulate indistinctus . 

Pygidium  very  coarsely  punctured scrvu.«*. 

H.  semisculptus,  Lee.  New  Species,  18G3,  p.  60. 

Inner  stria  of  thorax  'alone  entire,  external  entirely  absent.  Elytra 
with  three  entire  strite,  fourth  and  fifth  very  short,  sutural  oue-fouilli 
the  length  of  the  elytra,  subhumeral  entirely  absent  at  apex,  a  faintly 
impressed  subhumeral  appendix  alone  existing.  Pygidium  and  propygi- 
dium coarsely  and  equally  punctured.  Epipleuru)  unistrtatc.  Anterior 
tibi»  with  outer  margin  arcuate,  4-dentate,  apical  tooth  bifid.  Length 
.20  inch  ;  5  mm. 
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This  specieR  by  its  oblong  form  recalls  remotui.    Differs  from  all  the 
species  of  the  present  group  by  the  unistriate  epipleurse. 
One  Rpccinien,  Illinois. 

H.  dispar,  Lee.  Bost.  Journ.  V.,  p.  57,  pi.  8,  fig.  8 ;  hoapHu$y  Lee. 
Proc.  Acad.,  IS.jl),  p.  312. 

Thorax  at  sides  unistriate,  stria  dist-ant  from  the  margin.  Elytrs^  with 
three  entire  stria;,  sometimes  with  trace  of  fouith  at  base  and  ajtex, 
sutiiml  extending  three-fourths  the  length  of  the  elytra,  subhuioeral 
entirely  absent.  Ej)ipleuni}  bistiiate.  Propygidium  coarsely  but  very 
sparsely  punctured,  pygidium  more  finely  punctured  and  nearly  smooth 
at  ap(*x.  Anterior  tibiae  tridentate,  apical  tooth  feebly  bifid.  Length 
.1*2-.10  inch;  3-4  mm. 

C)ccurs  in  the  Middle  States,  Georgia,  Illinois  and  Kansas. 

H.  dopurator,  Say.  Journ.  Acatl.,  1825,  p.  33 ;  Lee.  Bost.  Journ.  V., 
p.  54,  pi.  3,  iig.  3 ;  Mars.  Mem.,  1854,  p.  274,  pi.  8,  fig.  74 ;  Paykulli^  Kby. 
Faun.  Am.  Bi»r.  p.  123 ;  Hprcius,  Lee.  Bost.  Journ.  V.,  p.  53,  pi.  3,  fig.  1  ; 
Mars.  Mon.,  1854,  p.  271,  i»l.  8,  Iig.  72. 

Tliorax  bistrisite,  inner  stria  always  entire,  outer  variable,  sometimeR 
nearly  cntii-e,  more  fi-equently  extending  to  middle  only.  Elytra  with 
three  entii-e  dorsal  stria>,  fouith  apical  rarely  cxt4;nding  t-o  middle,  fifth 
existing  in  mere  trnce,  sutural  extending  to  middle,  subhumcnil  at  apex 
moderately  deeply  impressed,  humeral  appendix  usually  present  always 
very  feeble.  Epipleura?  bistriate.  Proi>ygidium  coarsely  but  very 
sparsely  punctured,  pygidium  more  finely  punctured  and  nearly  smooth 
at  apex.  Anterior  tibije  tridentate,  upiH?r  tooth  feeble,  apical  prominent 
and  slightly  bilid  at  tip.     Length  .22  inch  ;  5-.5  mm. 

Distributed  from  Canada  to  Georgia. 

H.  furtivus,  Lee.  Proc.  Acad.,  1859,  p.  313. 

This  species  closely  resembles  the  pre("eding,  and  differs  by  the  total 
obliteration  of  the  siibhumeral  stria.  The  apex  of  the  prostonial  lobe 
is  truncate  or  eniarginate  with  the  sides  of  the  emargination  slightly 
prominent.  Tliis  latter  character  will  serve  to  distinguish  it  from  every 
other  species  in  cmr  fauna.     Length  .2()-.22  inch  ;  5-5.5  mm. 

Occurs  from  Canada  to  Georgia. 

11.  incortus.  Mars.  Mon.,  1854,  ]).  2(59,  pi.  8,  fig.  70. 

Closely  allied  to  thpuniforj  but  <lillers  in  the  absence  of  any  subhume- 
ral  stria,  an<l  the  epipleurie  distinctly  tristriate.  Length  .16-. 24  inch  ; 
4-<5  linn. 

Occurs  from  the  Middle  States  to  Florida  and  Texa.s,  and  wcstwai*d  to 
Kansas. 

H.  militaris,  Horn,  Trans.  Am.  Ent.  Soc,  1870,  p.  135,  pi.  1.  fig.  4. 

Inner  thoraoic  stria  entire,  outer  very  short,  apical  and  Initwccn  the 
two  a  few  i>unctures.  Elytra  with  three  entii-o  striie,  fourth  extending 
to  middle,  fifth  very  short,  apical,  suiiual  half  the  length   of  the  elytra, 
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subhumeral  entirely  absent.  Epipleuife  bistriate.  Pygidium  and  pro- 
pygidiiim  moderately  densely  and  coarsely  punctured.  Anterior  tibiie 
tridentate,  apical  tooth  feebly  emarginate.     Length  .18  inch  ;  4.5  mm. 

Occurs  at  Fort  Yuma,  California. 

Diflfers  from  all  the  species  of  the  group  by  the  color  of  the  elytra, 
i^hich  are  in  great  part  red  with  the  apical  margin  and  trapezoidal 
scutellar  spot  black.     The  form  is  also  sub-hexagonal. 

H.  curtatus,  Lee.  Bost.  Journ.  V.,  p.  54,  pi.  8,  fig.  2  ;  Mars.  Mon., 
1854,  p.  272,  pi.  8,  fig.  73. 

Form  oblong  oval.  Inner  thoracic  stria  entire,  outer  very  short, 
forming  merely  a  short  arc  at  the  anterior  angle.  Elytra  with  four  entire 
dorsal  stride,  fifth  short  apical,  sometimes  extending  to  the  middle, 
sutural  longer  than  the  fifth,  subhumei*al  appendix  short.  EpipleurH^ 
bistriate.  Propygidium  shining,  very  sparsely  punctate,  pygidium 
nearly  smooth  with  very  few  punctures  at  the  sides  only.  Anterior 
tibiae  feebly  tridentate,  apical  tooth  slightly  bifid.  Length  .18  inch  ; 
4.5  mm. 

Differs  from  the  species  with  4-striate  elytra  by  its  more  oblong  form, 
and  by  the  presence  of  the  very  short  humeral  appendix.  Thei*e  is  no 
apical  subhumeral  stria. 

Pennsylvania  and  Illinois. 

H.  Haldemanni,  Mars.  Mon.,  18G0,  p.  547,  pi.  7,  fig.  37. 

From  the  description  and  comparisons  made  by  Marseul,  I  cannot 
separate  this  species  from  eurtatus.  A  verification  of  this  must  be  made 
before  placing  this  in  synonymy. 

H.  defectus,  Lee.  Proc.  Acad.,  1859,  p.  dl2  ;  permixtus,  Zimm.  Tmns. 
Am.  Ent.  Soo.,  1869,  p.  252. 

Broadly  oval.  Inner  thoracic  stria  entire,  outer  short  apical.  Elytra 
with  four  entire  striae,  fifth  short,  apical,  sutural  half  the  length  of  the 
elytra,  subhumeral  entirely  absent.  Epipleune  bistriate.  Propygidium 
sparsely  punctured,  pygidium  nearly  smooth,  and  with  a  few  punctures 
near  the  base  and  sides.  Anterior  tibiae  tridentate  apical  tooth  deeply 
bifid.     Length  .12  inch ;  3  mm. 

Very  closely  allied  to  the  following  species,  and  differs  from  sere  us  by 
the  short  external  thoracic  stria. 

Georgia  and  South  Carolina. 

H.  indistinctus,  Say.  Joum.  Acad.,  1825,  p.  35 ;  Lee.  Bost.  Joum. 
v.,  p.  56,  pi.  3,  fig.  6 ;  Mars.  Mon.,  1854,  p.  574,  pi.  10,  fig.  137. 

Thoracic  striae  entire.  Pygidium  more  distinctly  punctured.  Length 
.12-.14  inch ;  3-3.5  mm. 

The  above  points  are  all  those  from  which  it  differs  from  defectus. 

North  Carolina  and  Georgia. 

H.  flervus,  Er.  Jahrb.,  1834,  p.  147 ;  Mars.  Mon.,  1854,  p.  561,  pi.  9, 
fig.  136;  Zimm.  Trans.  Am.  Ent.  Soc,  1869,  p.  252. 
Thorax  with  two  entire  striae.    Pygidium  convex,  coarsely  and  moder- 


Horn.]  292  [June  20, 

aU'ly  densely  punctured,  propygidium  more  coarsely  aud  more  densely 
piiiictiired.     length  .12-.  14  inch:  3-3.5"mm. 

The  speeies,  dtherwise  than  in  the  above  noted  characters  agrees  pre- 
oistf-ly  with  df/t^tuM, 

<  >ccur8  in  Maryland,  South  Carolina,  Arizona,  and  in  the  West  India 
Islands. 

These  last  three  species  have  the  emargination  of  the  mesostemum 
reduced  to  a  minimum,  so-that  they  approach  the  next  group  in  which 
tlie  nicsosteinum  is  truncate. 

Group  Bimaculatui. 

Mesosternum  tnincate  in  front.  Epipleune  narrow,  unistriate,  side 
pieces  of  meso-  and  metastemum  grooved. 

H.  bimaculatus,  Linn.  Syst.  Nat.   1,  Vol.  11,   p.   567;  Lee.   Best. 
Journ.  v.,  p.  01>,  pi.  4,  fig.  1 ;  Mars.  Mon.,  1854,  p.  58*^,  pi.  12,  fig.   143  ; 
ji  ofjh'f/uuSf  Say.  Joum.  Acad..  1825,  p.  37. 

\  Thorax  with  a  broa<l  shallow  impression  at  the  anterior  angles  within 

ll  tlie  stria.     Side  of  thorax  unistriate,  stria  fine  and  not  entire.     Elytra 

i'  wltii  five  entire  strite,  sutural  stria  extending  in   front  of  middle,  sub- 

i  humeral  absent.     Epipleui^e  narrow  unistriate,  side  pieces  of  meso>  and 

I  metasternum  with  a  broad  moderately  deep  groove.     Anterior  tibise  tri- 

dentate.     Length  .10  inch  ;  4  mm. 

The  elytra  are  black  with  that  portion  external  to  a  line  drawn  from 
the  humerus  to  the  tip  of  suture,  red.     The  truncate  mesostemum,  nar- 
row and  unistriate  epipleune,  with  the  lateral  groove  of  the  thoracic  side 
])iccc.s,  at  once  distiiiguislx  this  from  every  other  Ilister  in  our  fauna, 
t  Veins  all  over  Europe  and  in  tlie  Middle  States. 

Group  Am(:rica7iK8. 

Mcsosterniiiu  truncate,  ei)ii)leurai  moderate,  bistriate,  side  pieces  of 
meso-  and  metastenuim  iiotgroove<l. 

Klvtra  with  two  subliumeral  stria*. 
i  ^uter  sublnimcial  entire  ;  thorax  unistriate ,sedecimstriatus. 

<  Miter  sul)humeral  short ;  thorax  bistriate .**  ambigena. 

Elytra  without  subliumeral  stria. 

Klvtia  with  live  entire  dorsal  stria'. 

riinrax  with  two  lateral  striie,  outer  short. 

Surface  smooth .imericanus. 

Surface  di>tiiictly  punctured perplexus. 

rhi»rax  with  the  inner  stria  only exai*atus. 

Elvira  with  four  entire  dorsals  or  less. 
Thorax  with  two  lateral  stria\  outer  short. 

Four  entire  dorsal  stria'.   Epiplcura*  bistriate. . . .  nubilus. 

Three   entire   stria',    fourth   short   basal.     Epi- 

plcui-H  iri>triate pollutus. 

Thorax  with  inner  stria  only. 
Four  entire  dorsal  stria'.     Epipleui.o  bi'*iriate...  relictus. 
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H.  sedecimstriatus,  Say.  Journ.  Acad.,  1825,  p.  30 ;  Lcc.  Bo8t. 
Joiirn.  v.,  p.  57,  pi.  3,  fig.  9 ;  Mars.  Mon.,  1854,  p.  285,  pi.  b',  i\^.  84. 

Thorax  with  the  internal  lateral  stria  entire.  Elytra  with  five  entire 
stria*,  deeply  impressed,  the  fifth  arching  at  base,  and  joining  the  sutural, 
two  subhumeral  striaj,  outer  entire,  inner  more  deeply  impressed  termi- 
nating at  humerus,  but  continued  by  the  fine  oblique  humeral.  Epi- 
pleurcB  bistriate.  Propygidium  coarsely  and  sparsely  punctured, 
pygidium  nearly  smooth,  very  minutely  punctulate.  Anterior  tibia* 
finely  tridentate,  apical  tooth  finely  bifid.     Length  .10  inch  ;  4  mm. 

Middle  States  and  Canada.     Abundant. 

H.  ambigena,  liCc.  Proc.  Acad.,  1859,  p.  313. 

Inner  thoracic  stria  entire,  outer  abbreviated,  extending  nearly  to  the 
middle  of  thorax.  Elytra  with  five  entire  stri;e,  fifth  arching  and  join- 
ing the  sutural,  two  subhumeral  strife,  finely  impressed,  equal  in  length, 
and  extending  slightly  in  front  of  middle.  Anterior  tibiju  finely  4-den- 
tate,  apical  tooth  bifid.  Propygidium  and  pygidium  very  sparsely  and 
not  coarsely  punctured,  the  latter  smoother  at  apex.  Length  .14  inch  ; 
3.5  mm. 

One  specimen,  Vermont. 

H.  americanus,  Payk.  Mon.  p.  31,  pi.  9,  fig.  1 ;  Lee.  Bost.  Jouni. 
v.,  p.  56,  pi.  3,  fig.  7 ;  Mars.  Mon.,  1854,  p.  575,  pi.  10,  fig.  138. 

Thorax  with  inner  stria  entire,  outer  abbreviated,  rarely  more  than  an 
arc  at  the  anterior  angle.  Elytra  witli  three  entire  stria;,  fourth  very 
slightly  abbreviated,  fifth  curved  at  base  and  very  rarely  joining  the 
sutural,  stria)  finely  impressed.  Upper  surface  smooth.  Epipleune 
bistriate.  Propygidium  coarsely  but  sparsely  punctured,  pygidium  more 
finely  punctured  and  nearly  smooth  at  apex.  Anterior  tibia;  tridentate, 
apical  tooth  prominent,  and  finely  bifid  at  tip.  Length  .12-.  10  inch; 
3-4  mm. 

Occurs  abundantly  from  Canada  to  Georgia  and  Kansas. 

H.  perplexus,  Lee.  New  Species,  1803,  p.  01. 

Closely  allied  to  the  preceding  species,  and  diftering  in  the  following 
slight  characters  :  Surface  sparsely  and  finely  punctured.  Elytra  with 
three  entire  stria;,  fourth  very  slightly  shorter,  fifth  equal  to  the  fourth, 
and  joining  the  sutural.  Stria;  rather  strongly  impressed  and  jmnctured. 
Length  .10  inch  ;  4  mm. 

As  the  specimens  of  tliis  species  are  better  developed  than  the  prece- 
ding, it  seems  probable  that  they  are  mere  local  varieties. 

Occurs  in  Canada,  Middle  States,  Illinois  and  Wisconsin. 

H.  exaratus,  Lee.  Bost.  Journ.  V.,  p.  59,  pi.  3,  fig.  12. 

Closely  allied  to  perplexus,  but  diflers  as  follows  :  Thorax  with  the 
inner  stria  only.  Elytra  with  stria;  finer.  Surface  not  punctured. 
Liength  .14  inch  ;  3-5  mm. 

One  specimen,  Georgia. 
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H.  nubilus,  I^c.  C«»I.  Kansas,  K»0,  p.  7. 

Iiji]*r  tliiM-tcic  stria  entirv.  outer  ver>-  ftUort  apical.  Elytra  with  four 
( i.tiie  «tii:i-.  tifth  aliort  apical.  <utunil  extending  in  front  of  middle. 
Kjiipl*!!!:!-  bintriate.  Pnipy^riiliuin  s|»arsely  punctured,  pygidinm  more 
t!:i»'ly  ]#iiii<'turt:il  and  nearly  siuinith  at  a|ie\.  Anterior  tibiie  finely  4-den- 
Tat<%  :ipir::il  tonh  >1i;;Iit]y  bilid.     Lenji^th  .IS  inch  ;  4.0  mm. 

Th<r  fnuitli  stria  i>  so  vt-ry  slightly  abbn-viated  at  base  that  it  may  be 
r.illi.-d  <*iirirCy  as  is  also  the  same  in  tlie  three  preceding  speciea. 

Kau>a^. 

II.  pollutU3,  lAic.  Col.  Kansas,  1800,  p.  7. 

(  lo^ly  nfM'inblfs  the  preeediug,  and  diil'ers  as  follows  :  Outer  thoracic 
Htria  extciiding  beyond  the  middle  of  thorax.  Fourth  dorsal  stria  of 
lixtni  nliort  basal.     Epipleunu  tinely  tristriate.     Length   .18  inch ;  4.5 

lUlll. 

K:iiis:i>. 

n.  rol ictus,  .Mars.  Annalcs,  Bi»lg.  XIII,  p.  89. 

Liiti'ial  stria  deeply  iiii]»resHed,  slightly  abbrcvmted  at  base,  a  slight 
niipres.Hidn  witliin  the  an<;le.at  a]>ex.  Klytni  with  four  entire  punctured 
stri.'f,  fifth  and  sutural  abbrcviateil  at  basal  cn<l.  Subhumeral  wanting. 
Ilpipleura'  bistriate.  Py;;idium  convex  sparsely  punctured,  propygidium 
siniilarly,  but  more  coarsely  punctured.  Anterior  tibia)  with  four  fine 
t<M'th.  th*'  a])iral  lar;;**  and  prominent.    Len;^th  4  mm.  (.ITi  inch). 

This  siH'ei«'s  is  known  by  the  des(;ription  only  and  from  it  the  «i1>ove 
iJiM'l  liishirii  HM'h'.  M.irsoiil  comp.in's  this  species  with  cortrinu*, 
whiiii  il  n'srnibh'^  very  elosejy,  and  is  probably  that  cited  by  Zimmer- 
inaii  1  Tran-;.  Am.  Kut.  Sor.,  X^iV.)^  p.  ^St'l  an  rorn'nuM.  The  siK'cinien  on 
\\\\\f\\  tin*  (Ictcrmination  was  ma<le,  does  not  apiK'arin  the  cabinet  of  the 
l.ittrr  author. 

I  nih-d  Slati's  iMarsi'uli,  S<>nth  Carolina  (Zimm.i. 

Sul»-xi'niis  VhtUntvi'. 

IninT  tl\in;u'ir  si ria  i*nlirely  absent,  outer  stria  s(mietimes  present,  and 

llu-n  Ntr\  closi'  to  mar^^in.     'I'arsal  i^nMives  not  limited  on  the  outer  side. 

Nil  >oNi««rnun»    prominrut    in    IVoiit,    proNti'rnum   at   tip  correspondingly 

I  iM.n -i;!!!  Ill",     liiuil  tihi.i'  liiiely  biM'ii:Uel\  spinidose.    Pnisternuni  striate. 

1*1  •>t«'i  nuni  iM'lwirn  the  Ntii.e  rlat,  stria*  distant  :  surface  metallic. 

I  li«>ra\  >>iMiout  sub  niar^iual  stria. 

I'loiu  t»l»loiitj ieneomicans. 

I'orni  broail    venustus. 

Ti  .•>irnni'.ii  betNMTM  the  si  ria*  lOUN  tx,  si  ri.e  approximate  ; 
>.uii',Mr  piri'ous  or  blaek. 
lln»r.j\    with    distiuet   sub  mar:»iual   stria;    live    entire 

doi^aU,  subn»tundu8. 

i  hor:'.  \  N\  itli  no  sub  inari;inal  stria;  four  entire  tlorsal 
\'\\  tral  stria*. 
l*Nmdiun\  smovMh,  very  sparsely  and  tin*dy  punetulate  vernus. 

r\;;ulium  densely  punetulate Sauuieri. 
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H.  eeneomicans,  n.  sp. 

Oblong  oval,  snbdepressed,  surface  brilliantly  aeneoas,  antennae  and 
legs  rufous.  Head  sparsely  punctured,  front  not  concave  supra-orbital 
BtrisB  distinct.  Thorax  sparsely  punctured  on  the  disc,  more  coarsely  at 
the  sides,  marp^nal  stria  entire.  Elytra  sparsely  punctured  at  apex, 
humeral  stria  short,  basal ;  dorsals  1-4  entire,  fifth  abbreviated  at  base, 
continued  at  apex  by  punctures,  striie  punctured  exdept  the  basal  portion 
of  the  fourth ;  sutural  stria  short  basal  half  wanting,  apical  portion  con- 
tinued by  punctures.  Propygidium  coarsely  punctured,  pygidium  more 
finely  and  less  densely  punctured.  Anterior  tibia)  sub-(iuadrid6ntate, 
the  upper  tooth  obsolete.     Length  .07  inch  ;  1.75  mm.     Plate  V.,  fig.  1. 

This  species  is  closely  allied  to  venustus,  from  which  it  diflers  by  its 
more  oblong  form,  smaller  size,  front  not  concave,  more  deeply  impressed 
elytral  striae  and  much  more  coirsely  punctured  thorax.  The  two 
si>ecies  differ  remarkably  on  comparison,  and  much  more  than  the 
description  would  seem  to  indicate. 

One  specimen  in  the  cabinet  of  Mr.  Ulke,  collected  in  the  District  of 
Columbia. . 

H.  venustus,  Lee.  Ann.  Lye.  V.,  p.  163;  Mars.  Mon.,  1853,  p.  468, 
pi.  14.  fig.  1. 

Oval,  moderately  convex,  brilliant  greenish-blue.  Antenna)  and  legs 
reddish-brown.  Front  concave,  coarsely  and  sparsely  punctured. 
Thorax  very  finely  and  sparsely  punctulate  at  middle,  more  coarsely 
toward  the  sides.  Elytra  at  tip  with  a  few  coarse  punctures,  surface 
with  four  entire  striro,  a  very  short  humeral,  fifth  and  sutural  extending 
to  middle.  Propygidium  coarsely  and  sparsely  punctured,  pygidium 
more  densely  and  finely.  Anterior  tiV>iie  quadri dentate,  the  second  and 
third  teeth  more  distant.     Length  .10  inch  ;  2.5  mm. 

M arseul  states  that  the  hind  tibia)  of  this  species  have  a  single  termi- 
nal spur,  but  two  closely  approximate  spui-s  of  equal  length  are  distinctly 
visible  with  sufficient  power. 

One  specimen  has  the  fifth  dorsal  entire,  but  very  fine  at  base. 

Georgiii,  Louisiana  and  Texas,  very  rare. 

H.  subrotundus,  Say.  Journ.  Acad.,  1825,  p.  30 ;  Lcc.  Bost.  Journ. 
v.,  p.  60,  pi.  4,  fig.  2  ;  Mars.  Mon.,  1853,  p.  487,  pi.  14,  fig.  10. 

Broadly  oval,  black,  shining,  antenna)  and  legs  reddish-brown.  ^Front 
concave,  sparsely  punctured.  Thorax  finely  punctulate  on  the  disc,  more 
coarsely  at  the  sides.  ]yiarginal  stria  distinct,  close  to  margin.  Elytra 
with  five  entire  strije,  sutural  extending  in  front  of  middle.  Propygi- 
dium sparsely  punctured,  pygidium  nearly  smooth,  sparsely  and  minutely 
puuctulate.  Anterior  tibia)  multidenticulato.  Length  .08-.  10  inch  ; 
2-2.5  mm. 

Occurs  over  the  entire  country  from  Canada  to  Kansas,  and  southward 
to  Georgia  and  Texas. 

H.  vemus,  Say.  loc.  cit.,  p.  40  ;  Lee.  loc.  cit.  pi.  4,  fig.  3  ;  Mars. 
Mon.,  1853,  p.  478,  pi.  14.  fig.  11. 
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C'losely  allied  to  the  preceding  species,  it  differs  by  the  absence  of  any 
marginal  thoracic  stria  and  by  having  four  entire  dorsal  strite  only,  to  the 
elytra,  the  fifth  and  sutural  extending  from  apex  to  middle.  Length 
.08-.10inch;  2-2.5  mm. 

Occurs  with  the  preceding  species. 

H.  Saunieri,  Mars.  Mon.,  1801,  p.  162,  pi.  4,  No.  15,  fig.  6. 
Differs  from  ternuH  by  its  stronger  punctuation,  and  especially  by  the 
pygidium  being  densely  punctured. 
Found  by  Marseul  near  Rochester,  Xew  York.     Unknown  to  us. 

Sub-genus  Platpaoma. 

Anterior  tibiao  with  tarsal  groove  deep,  sinuate.  Thorax  without 
inner  later:U  stria.  Prosternum  without  marginal  line  at  ai>ex.  Middle 
and  hind  tibiae  dentate.  Anterior  tibiu)  with  inner  margin  straight,  and 
without  dentiform  process  near  the  base. 

Body  broad,  not  twice  as  long  as  wide,  depressed ;  elytra  with  not 
more  than  three  entire  dorsal  stria). 

Anterior  tibiie  5-deiitate  sutural  stria  well  marked carolinns. 

Anterior  tibia?  4-dentJite  ;  sutural  obsolete  or  wanting. 

Sides  of  thorax  smooth aurelianus. 

Sides  of  thorax  punctured Lecontei. 

Body  elongate,  more  or  less  cylindrical,  always  as  long  or  longer  than 
twice  the  width.     Elytra  with  more  than  three  entii-e  dorsal  stria;. 
Sutural  stria  entire. 
All   the   dorsal  elytral  strise  entire ;   sub-cylindrical ; 

mcsosternal  stria  entire parallelus. 

Fift4  dorsal  abbreviated  at  base ;    depressed  ;  meso- 

sternal  interrupted ajquus. 

Sutural  stria  short,  or  at  least,  abbreviated. 
Mesosternal  stria  entire. 

Thorax  evenly  punctured ;  fifth   and  sutural    striaB 

long coarctatus. 

Thorax  smooth  at  middle  ;  fifth  and  sutural  abbre- 

viatt'd punctiger. 

^losostcrnal  stria  broadly  interrui)ted basalis. 

H.  carolinus,  I^ayk.  Mon.,  p.  4o,  pi.  10,  fig.  2 ;  Lee.  Bost.  Joum. 
v.,  p.  5V.».  i»l.  1,  fig.  J] ;  .Mars.  Mon.,  1808,  p.  209,  pi.  7,  fig.  14;  $ordidnmf 
Say.  .lourn.  Acad.,  1825,  p.  44. 

Broadly  ovate,  sub-depressed.  Thorax  with  outer  marginal  stria 
entire  ;  surface  smooth,  imi)unctate.  Elytra  with  three  entire  dorsal 
stria*,  fourth  and  fifth  a]>ical,  extending  to  middle,  sutural  somewliat 
longrr.  Propy;4:i(iium  coarsely  and  not  very  densely  ])unctate,  pygidium 
much  nunc  lint-ly  an<l  sparsely  punctured,  nearly  smooth  at  apex. 
Antcri<u-  tibiie  linely  o-dcntale,  second  and  third  denticles  moi*e  distant, 
mi<ldlo  tibia*  4,  hi  ml  tibiae  lUspiuou.s.  Body  bhick,  shining,  legs  reddish- 
brow  n.     Length  .12  imth  ;  JJ  mm. 

Occurs  from  the  Middle  States  to  Xew  Mexico. 
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H.  Lscontei,  Mars.  Mon.,  1853,  p.  273,  pi.  7,  fig.  17  ;  depresnus,  X  Lee. 
Bost.  Joum.  v.,  p.  40,  pi.  1,  fig.  4. 

Slightly  longer  and  more  depressed  than  carolinus.  Thorax  smooth  at 
middle,  sparsely  punctured  at  the  sides,  marginal  stria  entire.  Elytra 
with  three  entire  dorsal  stride,  fourth  apical,* extending  to  middle  some- 
times very  nearly  entire,  fifth  short  apical,  sutural  feeble  equal  to  the 
fifth.  Propygidium  coarsely,  but  very  sparsely  punctured,  pygidium 
coarsely  punctured  at  base,  more  finely  and  sparsely  at  apex.  Anterior 
tibial  4-deutate,  middle  3-,  apical  2-spinous.  Length  .10-.  12  inch  ; 
2.5-3  mm. 

Occurs  abundantly  over  nearly  our  entire  territory.  The  specimens 
from  Califdmia  all  differ  from  those  of  the  Atlantic  region  by  the  entire 
obliteration  of  the  frontal  stria.  As  there  are  no  other  discoverable 
pK>ints  of  diflerence,  I  prefer  to  regard  them  merely  as  varieties. 

H.  aurelianus.  n.  sp. 

Closely  allied  to  Lecontii,  but  more  depressed  and  differing  as  follows  : 

Thorax  not  punctured  at  the  sides.  Elytra  with  three  entire  dorsals, 
fourth  very  short,  apical,  fifth  obsolete,  sutural  entirely  absent.  Length 
.12  inch  ;  3  mm. 

Kindly  presented  to  Dr.  Leoonte,  by  !^L  Sall6,  who  received  it  from 
the  neighborhood  of  New  Orleans,  Louisiana. 

The  above  three  species  have  the  mesosternal  stria  entire. 

H.  parallelus,  Say.  Joum.  Acad.,  1825,  p.  42 ;  Lee.  Bost.  Joum.  V., 
p.  40,  pi.  1,  fig.  5 ;  Mars.  Mon.,  1852,  p.  264,  pi.  7,  fig.  9. 

Moderately  elongate,  sub- cylindrical.  Thorax  sparsely  and  evenly 
punctured.  Elytra  with  the  five  dorsal  and  sutural  stria)  entire,  and 
with  a  short  basal  humeral  stria.  Pygidium  and  propygidium  very 
coarsely,  but  sparsely  punctured.  Mesosternal  marginal  stria  entire. 
Anterior  tibiae  4-dentate,  apical  tooth  bifid,  middle  tibiae  4-,  posterior 
2-spinous.     Length  .10  inch  ;  2.5  mm. 

Occurs  in  Georgia,  South  Carolina  and  Florida. 

H.  sequus,  Lee.  New  Species,  1863,  p.  61 ;  frontalis^  \  Say.  Joum. 
Acad.,  1825,  p.  43. 

Closely  allied  to  the  preceding,  but  more  depressed.  Fifth  dorsal  stria 
always  abbreviated  at  base.  Mesosternal  stria  broadly  interrupted  at 
middle.     Middle  tibise  3-spinous.     Length  .08  inch  ;  2  mm. 

Occurs  in  Georgia. 

H.  coarctatus,  Lee.  Bost.  Joum.  V.,  p.  41,  pi.  1,  fig.  6 ;  Mars.  Mon., 
1858,  p.  282,  pi.  7,  fig.  25. 

Elongate  parallel,  cylindrical.  Thorax  evenly  but  not  densely  punc- 
tured. Elytra  with  four  entire  dorsal  striae,  fifth  three-fourths  and 
sutural  xwo-thirds  the  length  of  the  elytra,  a  very  short  basal  humeral. 
Propygidium  coarsely,  but  sparsely  punctured,  pygidium  finely,  and 
very  nearly  smooth  at  apex.  Mesosternal  stria  entire.  Length  .10-.  12 
inch ;  2.5-3  mm. 
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Closely  resembles  parallelus^  but  is  narrower  and  slightly  moreoonvez. 
Occurs  with  the  paralUlus.     I  have  also  seen  a  specimen  from  Canada. 

H.  punctiger,  Lee.  Proc.  Acad.,  1801,  p.  1143. 

Thorax  minutely  punctulate  oh  the  disc,  more  coarsely  punctured  at 
ai)ex  and  at  tlie  sides.  Elytra  w^ith  four  entire  dorsals,  a  traoe  of  hume- 
ral,  fifth  cxteiidin;^  to  middle,  sutural  longer.  Pn>pygidium  and  pygi- 
dium  coarsely  and  sparsely  punctured.  Mesosternal  stria  entire. 
Anterior  tibia3  quadridcntate,  middle  4-,  posterior  ^-spinous.  Length 
.14  iuch  ;  3.5  mm. 

3[ore  robust  than  the  preceding  species,  and  differing  more  by  its  gen- 
eral asi)ect  than  by  any  well  defined  chai-acters. 

Occurs  in  California,  Oregon  and  Nevada. 

H.  basalls,  Lee.  Proc.  Aciul.,  1861,  p.  343,  note. 

Closely  allied  in  sculpture  to  jnihctif/er,  but  more  robust.  Pygidiam 
and  pro])ygidium  more  sparsely  punctured,  the  former  nearly  smooth  at 
apex.  Mesosternal  stria  broadly  interrupted  at  middle.  Middle  and 
hind  tibiai  3-spinoiis.     Length  .16  inch  ;  4  mm. 

Occurs  iu  Ohio. 

Sub-genus   CyUsiix, 

Thorax  with  inner  stria  absent,  outer  stria  entira  and  close  to  the 
margin.  Anterior  tibiie  with  small  dentiform  pi'ocess  on  the  inner  edge 
near  the  base.  Prosternum  convex,  with  a  marginal  stria  continuing 
around  the  apex.     ^Mandibles  moderately  prominent.    Form  cylindrical, 

elongate. 

^larginal  stria  of  prostcrnal  lobe  entire.    Sutural  stria 
entire. 

Hind  tibiic  with  two  teeth  at  middle cylindricus. 

Hind  tibi:e  with  one  tooth  at  middle attenuatus. 

3Iar^inal  stria  of  prostcrnal  lobe  broadly  interrupted. 

Fifth  dorsal  and  sutural  stri;u  abbreviated  at  base. . . .        gracilis* 

H.  cylindricus,  Payk.  M(m.,  p.  01,  pi.  10,  fig.  5 ;  Lee.  Best.  Joum. 
v.,  ]).  4-2.  1)1.  1,  fig.  s ;  Mars.  Mon.,  1H5;},  p.  2SI),  pi.  7,  fig.  1 ;  Lac.  Atlaa, 
pi.  17,  fig.  2 ;  ?  culuidricitHy  Heauv.  Ins.,  p.  178,  pi.  6,  b,  fig.  1. 

Elongate,  cylindrical,  black,  shining.  Legs  reddish-brown.  Head 
sparsely  punctured,  clypeus  concave,  the  concavity  extending  in  trian- 
gular form  on  the  front.  Thorax  quadrate,  si)arsely  punctured  with 
moderate  and  fine  punctun»s  intermixed.  Klytra  with  four  entire  striic, 
fifth  extenilmg  from  apex  to  basal  fourth,  sutural  entire.  Propygidium 
and  pygidium  with  very  coarse  and  sparsely  placed  punctures.  Anterior 
tibi;e  4-,  middle  4-,  posterior  3-dentate.     Length  .18  inch  ;  4.5  mm. 

Occurs  from  Massachusetts  t«)  Texas,  not  common. 

H.  attenuatus,  Lcc.  IJost.  Journ.  V.,  p.  42,  pi.  1,  fig.  9 ;  ?  elongatu$f 
Beauv.  Ins.,  p.  178,  pi.  6,  b,  fig.  2. 
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Closely  allied  to  the  preceding,  but  smaller  and  more  slender.  Fifth 
dorsal  stria  short,  composed  ahnost  entirely  of  punctures.  Anteiior 
tibite  4-,  middle  4-,  posterior  2-dentate.     Length  .10-12  inch  ;  2.5-3  mm. 

Occurs  in  North  Carolina  and  Georgia. 

H.  gracilis,  Lee.  Bost.  Journ.  V.,  p.  41,  pi.  1.  fig.  7 ;  Mars.  Mon., 
1857,  p.  4()5,  pi.  11,  No.  9,  fig.  24. 

Similar  in  aspect  to  atteiiudtusj  but  with  the  front  less  concave,  sutural 
stria  extending  three-fourths,  fifth  stria  extending  to  middle.  Propygi- 
dium  very  sparsely  punctured,  pygidium  nearly  smooth.  Marginal  stria 
of  prosternal  lobe  entirely  obliterated.  Anterior  tibise  4-,  middle  3-, 
posterior  2-dentate.  '  Length  .10-.  12  inch  ;  2.5-3  mm. 

Occurs  in  the  Middle  States. 

Tribalister,  n.  g. 

Prosternum  moderately  lobed  in  front,  lobe  slightly  depressed.  Meso- 
sternum  tnincate  in  front.  Antennie  inserted  under  a  slight  frontal 
process,  front  joint  moderate,  joints  of  fuiiicle  gradually  thicker,  club 
gradually  formed,  solid,  pubescent,  oval  and  not  truncate  at  tip.  An- 
tennal  cavity  in  the  anterior  angle  of  the  thorax  between  the  dorsal  and 
pectoral  laminae. 

The  solid  club  of  this  insect  allies  it  not  only  with  IIet(enus,  but  also 
with  Scapiccclis,  In  both  these  genera,  however,  the  club  is  truncate, 
and  in  the  former  glabrous.  The  legs  are  those  of  Phelister,  while  the 
form  of  the  body  resembles  Tribalus,  inasmuch  as  the  margins  of  the 
thorax  and  elytra  are  continuous  and  slightly  reflexed.  From  Scapiealin 
it  difi'ers  not  only  in  the  form  of  the  legs,  but  also  in  the  construction  of 
the  first  joint  of  the  antennas,  which  in  the  present  genus  is  that  which 
is  usual  in  the  Histerida),  while  in  Scajncielis  the  foiin  is  nearly  that  of 
£chi  nodes, 

T.  marginellus,  Lee.  Proc.  Acad.,  1859,  p.  311. 

Pale  reddish-brown,  smooth  shining.  Head  shining,  supra-ocular  stria 
-well  marked,  frontal  stria  obliterated,  front  slightly  concave.  Thorax 
twice  as  wide  at  base  as  long,  sides  feebly  arcuate,  anterior  angles 
broadly  rounded,  disc  moderately  convex,  smooth  shining,  margin  slightly 
reHexed.  Elyti-a  as  broad  as  long,  moderately  convex,  smooth  shining, 
apex  slightly  punctured,  margin  acute  continuous  with  the  thoracic  and 
slightly  reflexed,  disc  with  four  nearly  entire  strias,  the  outer  side  of  each 
elevated  in  the  form  of  an  acute  carina,  which  is  very  strong  at  apex  and 
gradually  feebler  to  base,  striae  gradually  converging  to  ai>ex,  sutural 
stria  simple  extending  from  apex  half  to  base,  epiplcui'^  bistriate. 
Pygidium  sparsely  punctured,  shining,  propygidium  more  densely  punc- 
tured. Presternum  flat,  bistriate,  stria  obliterated  at  apex.  Mcsostemum 
with  marginal  line  entire.  Anterior  tibiie  5-denticulate,  middle  and 
hind  tibiae  finely  spinulose.    Length  .08  inch .  2  mm.     Plate  V.,  fig.  2. 

The  curious  sculpture  of  the  elytra  of  this  insect  has  no  parallel 
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among  our  HisteridaB,  and  will  serve  to  make  it  known  sboald  the  uniqne 
specimen  before  me  be  duplicated. 

The  affinities  of  this  insect  may  be  summed  up  as  a  Phelister  with  a 
gradually  formed  antennal  club,  the  latter  solid,'  oval,  not  glabrous,  npr 
truncate,  and  with  the  elytral  and  thoracic  margins  continuous. 

One  specimen,  Maryland. 

Epierus,  Er. 

Antenna)  inserted  under  the  frontal  margin,  cavity  at  the  anterior  por- 
tion of  prothorax,  within  the  angle  and  partly  concealed  beneath  by  th9 
pectoral  plate,  open  in  front  and  laterally. 

Our  species  resemble  each  other  closely,  and  are  known  by  the  follow- 
ing table  : 

Elytra  with  all  the  stria)  entire. 

Epipleura)  deeply  bistriate regularis. 

Epipleui-a)  unistriate. 

Pygidium  linely  rilgulose,  coarsely  punctured novellus. 

Pygidiura  smooth,  finely  punctured. 

Body  moderately  convex  ;  subhumeral  sinuous pulicarius. 

Boily  subdepressed  ;  subhumeral  straight ellipticns. 

Elytra  with  the  fifth  dorsal  and  sutural  abbreviated  at  base. 

Clypeus  not  tuberculate planulus. 

Clypcus  with  acute  tubercle  at  middle  of  anterior  margin....    nasutus. 

E.  coproides^  Mars,  is  omitted  in  the  above  table  as  it  is  without  doubt 
South  American. 

E.  regularis,  Beauv.  Ins.,  p.  180,  pi.  0,  b,  fig.  8 ;  nigrellus.  Say. 
Journ.  Acad.,  1825,  p.  38  ;  Lee.  Bost.  Journ.  V.,  p.  62,  pi.  4,  fig.  5,  3Iar8. 
Mim.,  1854,  p.  092,  pi.  10,  lig.  13;  var  vicinusy  Lee.  Ann.  Lye.  V.,  p.  164; 
:Mar8.  1.  i\,  p.  (593,  pi.  10,  tig.  14. 

Oblong  oval,  black,  shining,  legs  piceous.  Head  shining,  minutely 
punctulate.  Thorax  not  densely  punctulate,  punctures  coarser  and  finer 
iuterniixcil,  both  grades  becoming  rather  coarser  toward  the  base.  Each 
elytron  with  six  entire  punctured  strije,  intervals  sparsely  and  minutely 
punctulate,  subhumeral  entire,  rather  deeply  impressed,  epipleural  fold 
deeply  bistriate  and  coarsely  punctured.  Propygidium  with  moderate 
punctures  si)arsely  placed,  pygidium  minutely  punctured.  Length 
.08-.  12  inch;  2-3  mm. 

I  am  unable  to  find  any  differences  whatever  between  the  reffularn  and 
ricinuAy  the  characters  given  by  jSIarscul,  vanishing  entirely  even  in  a 
small  scries. 

Occurs  in  Georgia,  Texas,  Arizona  and  Southeastern  California,  under 
bark  of  trees,  in  the  latter  locality  under  cottonwood  bark. 

E.  novellus,  Zimm.  Trans,  Am.  Ent.  Soc,  IHfJO,  p.  253. 
;More  elongate  and  parallel  than  the  preceding  species.     Thorax  more 
coarsely  punctured.     Elytral  striie  entire,  intervals  sparsely  punctulate, 


1873]  301  [Horn 

subhumeral  stria  moderately  impressed,   inferior  to  the  margin  and 
slightly  arcuate  at  basal  end,  epipleune  unistriate,  sparsely  punctured. 
Propygidium  and  pygidium  finely  rugulose  and  coarsely,  but  sparsely 
punctured.     Length  .08  inch  ;  2  mm. 
One  specimen,  North  Carolina. 

E.  pullcarius,  Er.  Jahr.,  1834,  p.  162 ;  Mars.  Mon.,  1854,  p.  705,  pi. 
10,  lig.  25 ;  minor ^  Lee.  Bost.  Journ.  V.,  p.  73,  pi.  4,  fig.  6. 

Oval,  moderately  convex,  piceous  black,  shining.  Thorax  sparsely 
punctured.  Elytra)  with  six  entire  stri»,  subhumersil  slightly  inferior, 
epipleurae  finely  unistriate,  sparsely  punctured.  Pygidium  minutely 
punctured,  punctures  at  base  coarser,  propygidium  sparsely  and  more 
coarsely  punctured      Length  .00-.08  inch  ;  1.5-2  mm. 

Occurs  in  Florida,  Georgia  and  Texas. 

E.  ellipticus,  Lee.  Proc.  Acad.,  1859,  p.  313. 

This  species  differs  from  pulicariuSj  by  its  broader  and  more  depressed 
form.  The  subhumeral  stria  is  marginal  and  straight,  and  not  sinuous 
and  inferior  as  in  the  preceding  species.     Length  .10-.  12  inch  ;  2.5-3  mm. 

Occurs  in  the  Southern  States. 

E.  planulus,  Er.  Jahr.,  1854,  p.  162 ;  Mars.  Mon.,  1854,  p.  702,  pi. 
10,  a^r,  22 ;  decipiens,  Lee.  Ann.  Lye.  V.,  p.  164. 

Oblong  oval,  moderately  depressed.  Elytra  with  four  entire  dorsal 
stria),  fifth  extending  three-fourths  to  base,  sutural  extending  slightly  in 
front  of  middle,  subhumeral  inferior,  slightly  sinuous,  epipleurae  uni- 
striate sparsely  punctured.  Pygidium  and  propygidium  sparsely  punc- 
tured.    Length  .10  inch  ;  2.5  mm. 

Occurs  near  Fort  Yuma,  California. 

E.  nasutus,  n.  sp. 

Almost  precisely  identical  with  plnnuluSy  and  differing  only  in  haying 
a  dentiform  process  from  the  clypeus  at  its  middle  slightly  behind  the 
anterior  margin.     Length  .08-.  10  inch  ;  2-2.5  mm. 

Occurs  at  Fort  Yuma,  and  in  Arizona,  under  Cottonwood  bark. 

Four  specimens  precisely  identical,  otherwise  this  character  might  be 
considered  an  accidental  deformity. 

Tribalus,  Erichs. 

Antenna)  inserted  under  the  margin  of  the  front,  club  rounded,  feebly 
truncate  at  tip.  Antennal  cavity  at  the  anterior  angle  of  the  thorax 
between  the  dorsal  and  pectoral  plates,  open  in  front  and  laterally. 

Two  species  occur  in  our  fauna. 

Pygidium  oblique,  elytra  obsoletely  stnate americanus. 

Pygidium  inflexed,  elytra  with  outer  stria)  of  the- -elytraj 
replaced  by  fine  raised  lines califomicus. 

T.  americamis,  Lee.  Bost.  Journ.  V.,  p.  64,  pi.  4.  fig.  7 ;  Mars.  Mon., 
1855,  p.  159,  pi.  9,  No.  31,  tig.  5. 
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Broadly  oval,  convex,  black,  feebly  shinin^;^,  rather  densely  punctured. 
Elytra  with  four  dorsal  striie,  the  first  and  second  apical,  third  and 
fourth  basal.  Pygidium  and  progygidium  densely  punctured,  the  former 
vertical.  Thoracic  and  clytnil  margins  continuous,  and  on  botli  memben 
blightly  rellexed.     Length  .08-.  10  inch;  2-2.5  mm. 

This  insect  though  not  very  common  is  contained  in  ucarly  all  the 
collections,  and  may  he  readily  known  from  all  our  Histeridw  by  the 
generic  characters,  and  the  above  short  extract. 

Occui*s  from  Maryland  to  Texas  and  Illinois. 

T.  californicus,  Horn,  Trans.  Am.  Ent.  Soc.,  1870,  p.  1,  pi.  1,  fig.  11. 

Broadly  oval  moderately  convex,  feebly  shining.  Head  and  thorax 
coarsely  Imt  sparsely  punctjitc.  Elytral  margin  continuous  with  the 
thoracic  and  acute.  Elytra  with  three  entire  fine  raised  line«s  and  a 
fourth  abbreviated,  extending  from  base  to  the  middle  of  the  elytra.  In- 
tervals obsoletely  pun<;turcd.  Botly  beneath  sparsely  punctate.  Legs 
pale  reddish-brown.     Length  .00  inch  ;  1.5  mm. 

Occurs  near  Sacramento,  California. 

Xotwithstanding  the  dissimilarity  of  this  si>ecies  and  the  preceding,  I 
cnnnot  lind  it  gcnerically  diilercnt,  even  with  the  difiierence  in  the  posi- 
ti<m  of  the  pygidium. 

7\  hprit/afiiAy  Payk.  [l(PPiHfti/nft!i  Lcc.\  is  West  Indian  and  South 
Ameri(ran.    lis  i*eference  to  the  United  States  is  doubtless  erroneous. 

ONTiioi'inn's,  Leach. 

Antennju  inserted  on  the  front  immediately  in  front  of  the  eyes.  Club 
oval,  annulate.  Antennal  fossa  under  the  margin  of  the  thorax  behind 
the  anterior  angle,  decj)  and  rlosed  in  front,  oi)en  beneath.  Tibias  slen- 
der, the  antt.'rior  linely  denticulate. 

Two  sjiocies  only  ai*e  known  in  our  fauna. 
Thoracic  carinas  feel)le,  elytral  carina*  ecpial,  pygidium  shin- 
ing, surface  even  without  cariuic Lecontei. 

Thoracic  carina?  strong,  elytral   carinju  uneqal,  pygidium  and 
prupygidium  opa<iue,  and  with  elevated  lines alternatus. 

O.  Lecontoi,  Horn,  Trans.  Am.  Ent.  Soc,  187t),  p.  138,  pi.  1,  fig.  10. 

Broadly  oval,  black,  moderately  shining.  Head  densely  punctured, 
V-shape<l  carina  feeble,  front  slightly  concave.  Thorax  twice  as  wide 
at  base  as  h>ug,  at  apex  broader  than  the  length,  sides  gradually  arcuate 
from  base  to  i\]tex,  margin  slightly  rellexed  ;  disc  densely  punctured, 
shining  with  six  feeble  carina',  the  middle  two  l>eginning  at  the  apical 
margin,  but  not  attaining  the  base,  the  second  slightly  abbreviated  at 
apex  and  base,  outer  carinas  arcuate  and  abbreviated  at  apex  and  base  ; 
the  f<»ur  middle  earinje  nearly  equidistant.  Elytra  with  six  dorsal  and  a 
marginal  entire  carina*,  carina*  moderately  elevatiMl,  intervals  finely 
tri-carinulate,  the  middle  carina  of  each  interval  interrupted  by  a  row  of 
coarse  punctures.     Epi])leura>  coarsely  ]>Mnetured  shining,  limited  above 
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by  a  sinuous  elevated  Hue.    Propygidium  transversely  hexagonal,  moder- 
ately shining,  coarsely  punctured,  pygidium  elongate  oval,  inflexed,  more 
finely  punctured  than  the  propygidium  and  more  shining.    Length  .16 
inch ;  4  mm. 
One  specimen,  Fort  Tejon,  California. 

O.  alternatus,  Say.  Journ.  Acad.,  1324,  p.  46 ;  Lee.  Bost.  Joum.  V., 
p.  82,  pi.  6,  fig.  9  ;  var.  plurieostaiuSy  Lee.  1.  c,  p.  81  ;  var.  nodatus,  Lee. 
I.  c,  p.  83 ;  Mars.  Mon.,  1856,  p.  558,  pi.  11,  No.  40,  fig.  4  {alternatus)  ; 
1.  c.  p.  556,  fig.  3  (nodatus). 

Broadly  oval,  very  convex  above,  surface  either  moderately  shining  or 
opaque.  Head  with  strong  V-shaped  carina,  vertex  slightly  concave 
with  short  acute  carina.  Thorax  twice  as  wide  as  long,  disc  coarsely 
punctured  margins  slightly  rcficxed,  sides  strongly  arcuate,  disc  with 
six  carinas,  the  middle  four  entire,  equidistant  and  slightly  convergent 
to  apex,  outer  canme  short  basal.  Elytra  carinate,  carinsB  variable  in 
size.  Epipleurte  coarsely  foveatato-punctate.  Propygidium  coarsely 
punctate,  with  three  longitudinal  carime,  the  median  entire,  the  lateral 
short.  Pygidium  coarsely  punctured  with  two  semicircular  elevated 
line%atbase  and  a  longitudinal  short  carina  at  apex.  Body  beneath 
very  coarsely  punctate. 

Var  nodatusj  Lee.  Thorax  with  the  sides  more  strongly  arcuate. 
Elytra  vnth  three  entire  dorsal  and  a  marginal,  costie ;  intervals  finely 
5-carinulate,  the  third  carinula  slightly  stronger,  2  and  4  interrupted  by 
distant  punctures.     Length  .10-.12  inch  ;  2.5-3  mm. 

Var.  alternatus.  Say.  Surface  more  shining,  thorax  with  sides  less 
arcuate,  third  carinula  stronger.     Length  .08  inch  ;  2  mm. 

Far.  pluricostatus,  Lee.  Resembles  alternatus,  but  less  shining. 
Third  carinula  equal  to  the  main  carina.  Length  .08-.10  inch  ;  2-2.5 
mm. 

I  find  it  impossible  with  the  series  of  specimens  befoi*e  me  to  separate, 
other  than  as  varieties,  the  species  above  noted. 
Occurs  from  Massachusetts  to  Georgia,  but  rare. 

Het^rius,  Erichs. 

Ajiterior  angles  of  thorax  dilated. 

Legs,  especially  the  posterior  long morsus. 

-/Lnterior  angles  not  dilated,  thorax  arcuately  narrowed  from 
base  to  apex. 
Lateral  thickened  margin  of  thorax  with  a  transverse 

sulcus brunnipennis. 

Lateral  thickened  margin  notched  slightly  behind  the 

middle califomicus. 

H.  morsus,  Lee.  Proc.  Acad.,  1859,  p.  70 ;  ITom,  Trans.  Am.  Eut. 
8oc„  1870,  pi.  1,  fig.  6. 

Ferruginous  brown,  feebly  shining,  very  sparsely  clothed  with  very 
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short  bristly  recumbeut  hairs,  "with  a  very  few  erect  hairs  more  sparselj 
placed,  lleacl  concave,  opaque.  Thorax  broader  thau  long,  on  each 
side  a  broad  obli<iiie  groove  smooth  at  bottom,  broader  and  deeper 
behiudy  disc  of  thoi*ax  (that  is,  the  part  between  the  grooves)  truncate  in 
front,  arcuate  at  base  and  nearly  twice  as  wide  as  apex,  surface  feebly 
shining,  sparsely  pubescent  with  recumbent  bristle-like  hairs;  margin  of 
tliorax  (part  exterior  to  the  grooves),  divided  behind  the  middle  by  a 
deep  fossa  into  two  portions,  the  posterior  globular,  the  anterior  of 
iiTegular  pentagonal  shape,  the  uppur  surface  of  which  is  flat,  subopaque 
and  pubescent.  Elytra  more  shining  than  the  thorax,  less  pubescent, 
with  striie  indicated  by  finely  elevated  lines,  of  which  the  subhumerai 
and  tirst  dorsal  arc  entire,  the  second  dorsal  three-fourths,  and  the  third 
nearly  two-thirds  the  length  of  the  elytra.  Propygidium  transversely 
hexagonal,  sparsely  punctured,  pygidium  oval,  longer  than  wide, 
minutely  and  very  sparsely  punctulate.  Prosternum  at  tip  deeply  emar- 
giuatc,  marginal  lino  scarcely  evident,  surface  opaque ;  behind  the  lobe 
constricted  and  with  a  transverse  impression,  tip  of  lobe  emarginate. 
Antcnnic  with  first  joint  triangular,  coarsely  punctured,  club  not  annul- 
atc<l,  glabrous  and  truncate  at  tip.  Anterior  tibiie  gradually  broader  at 
basal  third,  then  parallel  to  apex  which  is  rounded,  outer  edge  in  its 
entire  length  minutely  denticulate,  tarsal  groove  straight  and  shallow  : 
middle  and  hind  tibiic  similar  in  form  to  the  anterior,  outer  edge  finely 
spinulose.     Length  .12  inch  ;  3  mm.     Plate  V.,  fig.  3. 

In  its  general  aspect,  and  by  the  length  of  the  legs  this  species  resem- 
bles the  genus  Terupus, 

One  si)ecimen,  Fort  Tejon,  California. 

H.  brunnipennis.  Hand.  Bost.  Journ.  IT.,  p.  40 ;  Mars.  Hon.,  1857» 
p.  4:{:},  pi.  11,  No.  28,  fig.  2;  Horn,  Trans.  Am.  Ent.  Soc.,  1B70,  pi.  1, 
fig.  8. 

l^ile  (chestnut  brown,  shining.  Front  slightly  concave,  sliining. 
Thorax  on  each  side  with  a  groove  panillel  with  the  margin,  disc  smooth, 
shining,  marginal  space  less  shining  and  divided  by  a  shallow  transverse 
fcKssa  slightly  behind  the  middle,  anterior  angles  obliquely  truncate. 
Elytra  with  entire  subhumerai  stria,  dorsal  strite  as  in  rnorguf,  but  less 
distinctly  detined  by  the  elevated  lines,  and  with  erect  fine  liairs  sparsely 
placed  along  the  line  of  the  strije.  Pro))ygidium  and  pygidium  as  in 
morsiiK,  but  absolutely  smooth  and  shining.  Prosternum  between  the 
coxa?  smooth  and  shining  with  an  elevated  marginal  line.  Tip  of  pro- 
sternal  lobe  emarginate.  Legs  similarly  formed  to  morsuny  but  less 
elongate*.     Length  .00  inch  ;  15  mm. 

This  is  our  nearest  species  to  the  f/n<r(!nttn.s  of  Europe,  from  which  it 
abundantly  difl'ers  by  the  transverse  sulrus  in  the  thickened  margin. 

Orcurs  in  the  Middle  States  and  Illin'>i.s. 

H.  californicus,  Horn,  Tran.^.  Am.  Kut.  Soc,  1870,  p.  137,  pi.  1, 
fig.  7. 
Head  sliining,  pubescent.     Tliora\  Koarly  twice  as  wide  at  base  as 
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loDg,  lateral  sulci  moderate  anteriorly,  deep  and  broad  at  base,  margin 
convex,  shining  with  a  constriction  slightly  behind  the  middle  ;  sides  of 
thorax  pubescent.  Elytra  with  three  entire  dorsal  striae  and  subhumeral 
entire.  Pygidiiun  and  propygidium  smooth  shining.  Prosternum  be- 
tween the  COX8B  narrow  with  elevated  marginal  line  meeting  in  front 
above  the  middle  of  prosternum.  Prosternal  lobe  in  front  feebly  emar- 
gin&te.  Length  .08  inch  ;  2  mm. 
Collected  at  Sonoma,  California. 

EcHi^^ODES,  Zimm. 

Prosternal  lobe  elongate,  broad  and  slightly  deflexed.  Antenme  with 
the  first  joint  elongate  truncate  at  tip  and  concealing  the  joints  of  the 
funiculus  when  viewed  from  the  front,  second  joint  inserted  near  the 
base  of  the  first,  club  elongate  oval,  glabrous,  truncate  at  apex. 

£.  setiger,  Lee.  Proc.  Acad.,  1859,  p.  316 ;  2iimm.  Trans.  Am.  Ent. 
Soc,  1869,  p.  253. 

Broadly  oval,  moderately  convex,  rufo-piceous,  moderately  shining. 
Front  obtusely  carinate  and  with  a  transverse  groove  at  the  base  of 
clypeus.  Clypeus  moderately  prominent,  narrow  at  base,  dilated  toward 
apex  and  acutely  emarginate,  on .  each  side  of  base  of  clypeus  a  short 
acute  process.  Thorax  nearly  three  times  as  wide  at  base  as  long,  apex 
moderately  emarffinate,  base  arcuate,  sides  moderately  arcuate  and 
gradually  narrowing  to  apex.  Surface  shining  with  sparsely  placed  fiue 
setigerous  punctures,  at  sides  with  fine  stria  close  to  the  margin.  Elytral 
margin  continuous  with  the  thoracic,  acute  nearly  to  apex  and  with 
six  dorsal  and  a  sutural  stria  replaced  entirely  by  punctui-es,  the  two 
outer  stria  with  the  punctures  in  a  double  series,  those  of  the  inner  rows 
gradually  more  confused  and  broader,  each  puncture  setigerous,  inter- 
vals smooth  shining.  Propygidium  and  pygidium  coarsely  but  sparsely 
punctui*ed,  each  puncture  bearing  a  short  seta.  Prosternum  at  tip  emar> 
giuate,  bistriate,  strisa  divergent  at  tip,  and  continuing  to  the  base  of 
lobe.  Lobe  broad,  defiexed,  smooth.  Mesostemum  produced  at  middle. 
Tibiad  elongate  oval,  finely  spinulose  on  the  outer  margin.  Entire 
length  .06  inch  ;  1.5  mm.    Plate  Y.,  fig  4. 

Resembles  Eretmotus  in  the  form  of  the  antennse  and  somewhat  in  the 
form  of  the  legs,  but  differs  abundantly  from  all  the  IleUBrius-like  genera 
by  the  broader  and  longer  prosternal  lobe.  The  peculiar  sculpture  of 
the  head  recalls  that  of  some  species  of  Dyschirius  in  the  mode  of  its 
formation. 

Rare  in  South  Carolina  and  Georgia,  occurs  with  a  pale  species  of 
Ant,  the  name  of  which  is  unknown  to  me,  and  which  has  the  meta- 
thoracic  segment  bispinous,  and  tlie  first  two  segments  of  the  abdomen 
dender  and  gibbous  above. 

A.  p.  8. — ^VOL.  XIII.  2m 
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Paromalus,  Erichs. 

Tho  antennal  club  is  received  iu  a  cavity  at  the  middle  of  the  pro- 
thoracic  p  irapleiine. 

The  Bpecios  are  thus  distinguished  : 
Form  strongly  depressed,   elytra  without    entire 
striae.    Prostenium  bistriate. 
Third  dorsal  stiia  strongly  impressed,  more  than 

one-third  the  length  of  elytron squalls. 

Third  dorsal  stria  obliterated  or  existing  in  a 

mere  trace estriatus. 

Form  moderately  convex,  elytra  striate.    Proster- 
num  bistriate. 
Fourth  dorsal  stria  joining  tho  sutural  by  an  arc; 
subhunieral  very  short  or  obsolete. 

Elytra  normally  striate,  intervals  flat coujunctuB. 

Elytra  with  deeply  impressed  striae,  intervals 

c<>"cavc geminatus. 

Fifth  dorsal  or  none  joining  the  sutural,  fourth 
not  ai*ched. 
Surface  metallic.     Subhumeral  stria    entire, 

fifth  dorsal  abbreviated mimeticus. 

Surface  not  metallic,  black  or  piceous. 
Subhumeral  stria  entire. 
Form  oval,  modei-ately  convex. 
Fifth  dorsal  stria  entire. 

Sutural  stria  entire,  jouiing  the  fifth... quatuordecimstriatus. 

Sutural  stria  abbroviated lautus. 

Fifth  doi*sal  continued  by  distant  punc- 
tures. 

Sutural  stria  abbreviated opuntis. 

Form  parallel,  subcylindrical tcjonicus. 

Subhumci*al  short,  apical,  sometimes  want- 
ing. 
Fonn  broadly  oval,  convex. 
Subhumeral  distinct  at  apex  ;  a  short 

outer  subhumeral consors. 

Subhumenil  entirely  obliterated gilensis. 

Form  oblong  strongly  depi\;ssed. 
Subhumeral    abbi*eviated   at   base  and 

apex tenellus. 

Form  convex,  elytra  without  entire  striie,  prester- 
num not  striate,  anterior  tibia;  minutely  4-den- 
tate. 
Form  oblong,  subdeprcsscd,  marginal  stria  of 

mesosternum  visible  at  middle blstriatus. 

Form  oval,  convex,   mesostcrnal  stria  broailly 
*     interrupted Bcminuliun. 
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P.  aequalis,  Say.  Journ.  Acad.,  1825,  p.  41 ;  Lee.  Boat.  Journ.  V,  p. 
63,  pi.  4,  fig.  9 ;  affiaiSf  L3C.  loc.  cit.  fig.  10 ;  Mars.  Mon.,  1855,  p.  lOS,  pi. 
8,  figs.  1,  2. 

Sub-elliptical,  piceous  shining,  strongly  depressed,  surface  sparsely  and 
finely  punctulate.  Elytra  with  deep  oblique  humeral  stria,  first  dorsal 
visible  at  middle  only  and  usually  deep,  second  extending  from  apex  to 
beyond  the  middle,  third  stria  basal,  short.  Propygidium  finely  and 
sparsely  punctulate.  Pygidium  coarsely  sculptured,  cicatrix  like  g, 
smoother  and  much  less  inigose  9  •  Anterior  tibisB  5-dontate.  Length 
.10-.12  inch  ;  2.5-3  mm. 

I  have  united  the  species  affinift,  Lee.  to  that  of  Say,  as  there  does  not 
api>ear  to  exist  between  them  any  point  of  difference.  The  form  of  the 
two  is  precisely  identical,  the  difference  in  this  respect  indicated  by  ^lar- 
seul  being  rather  sexual  than  specific ;  the  stria?  vary  greatly  in  the  degree 
of  impression,  and  by  this,  two  fonms  might  be  selected  as  types  of  the 
two  species  between  which  very  few  individuals  would  form  a  perfect 
series.  A  glance  at  the  figures  by  Marseul  and  Lecoute  will  show  the 
propriety  of  placing  the  two  as  synonymous. 

Occurs  from  Canada  to  Georgia. 

P.  estriatus,  Lee.  Proc.  Acad.,  1859,  p.  314. 

Slightly  more  convex  than  cequalis  and  differs  in  its  sparser  and  finer 
punctuation  and  by  all  the  stria;  obliterated  with  the  exception  of  a 
faint  trace  of  the  second  at  apex  and  the  third  at  base.  Length  .10  inch  ; 
2.5  mm. 

I  have  also  considerable  doubt  as  to  the  propriety  of  retaining  this  spe- 
cies as  distinct,  but  the  total  obliteration  of  the  first  dorsal  stria  with  the 
somewhat  more  convex  form  have  induced  me  to  retain  it  until  interme- 
diate forms  present  themselves. 

Occurs  from  Canada  to  Louisiana. 

P.  conjunctus,  Say,  Journ.  Acad.  1825,  p.  38 ;  Lee.  Bost.  Journ.  V, 
p.  68,  pi.  5,  fig.  1 ;  Mars.  Mon.  1855,  p.  89,  pi.  8,  No.  22,  fig.  2. 

Oval,  moderately  convex,  black,  shining.  Thorax  finely  punctulate, 
punctures  at  the  sides  more  distinct.  Elytra  with  a  very  short  and  fine 
subhumeral  stria  at  apex,  dorsals  1-4  entire,  punctured,  the  fourth 
broadly  arching  at  base  and  joining  the  sutural,  fifth  stria  extending  in 
front  of  middle.  Propygidium  moderately  punctured,  pygidium  shining, 
sparsely  and  minutely  punctulate.  Anterior  tibias  bidentate.  Length 
.10  inch  ;  2.5  mm. 

Occurs  in  the  Gulf  States. 

P.  geminatus,  Lee.  Proc.  Acad.,  1859,  p.  314. 

Similar  in  form  to  the  preceding,  but  less  shining.  Elytra  with  the 
snbhumeral  stria  fine,  extending  from  apex  three-fourths  to  base,  dorsals 
1-4  entire,  the  latter  arching  at  base  to  join  the  sutural,  fifth  stria  ab- 
breviated at  base,  strise  deeply  impressed,  intervals  slightly  concave. 
Propygidium  rather  coarsely  but  sparsely  punctured,  pygidium  nearly 
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smooth y  yery  sparsely  and  minutely  punctulate.  Anterior  tibue  Indentate 
and  above  the  upper  tooth  minutely  denticulate.  Length  .08-.  10  inch; 
2-2.5  mm. 

The  peculiar  striation  of  the  elytra  at  once  distinguishes  this  species 
from  all  others  in  our  fauna. 

Occurs  in  Middle  States  and  Illinois. 

P.  mimeticus,  n.  sp. 

Oblong  oval,  sub-ilepressed,  surface  brilliant  metallic  blue,  legs  and  an- 
toiimc  piceous,  under  surface  black.  Head  feebly  convex,  sparsely  pane- 
tui'cd.  Thorax  equally  punctured  with  moderate  punctures  with  coarser 
punctures  intermixed  at  tlie  sides.  Elytra  sparsely  punctulate,  more 
evidently  punctured  at  ax)ex,  subhumeral  stria  entire,  dorsals  1-4  entire, 
iinely  punctured,  iifth  abbreviated  at  base,  sutural  replaced  by  punctures 
which  extend  slightly  in  front  of  middle.  Propygidium  and  pygidium 
sparsely  and  finely  punctured.  Prostemal  strise  well  impressed,  meso- 
stemal  stria  entire.  Anterior  tibio)  bidentate  and  multidenticulate  above 
the  upper  tooth.     Length  .06  inch  ;  1.5  mm.    Plate  V.,  fig.  5. 

Closely  allied  to  (jpneicollis  and  dominicanuB^  and  difiers  from  the  first 
by  the  abbreviated  fifth  dorsal,  and  from  the  latter  by  the  entire  stria  of 
niesosteruum. 

One  specimen  in  cabinet  of  Mr.  Ulke,  collected  in  Arizona. 

P.  quatuordecimstriatus,  Steph.  Illust.  Brit.  Ent.  V.,  1832,  p.  412 ; 
nnnOf  Lee.  Bost.  Joum.  V.,  p.  71,  pi.  4,  fig.  4. 

Oblong  oval,  convex,  piceous  black,  shining,  antennse  and  legs  reddish- 
brown.  Thoi*ax  sparsely  punctulate,  punctures  at  the  sides  coarser. 
Elytra  with  the  subhumeral  stria  entire,  strise  1-5  entire,  punctured,  the 
fifth  slightly  arching  at  tip,  and  joining  the  entire  sutural.  Propygidium 
and  pygidium  spai*scly  punctured,  the  latter  much  more  finely  and 
sparsely.     Anterior  tibiai  bidentate.     Length  .08-.  10  inch;  2-2 Ji  mm. 

This  species  occurs  in  many  parts  of  the  world,  and  it  is  found  in  our 
own  country  from  the  Middle  States  to  Georgia. 

P.  lautus,  Zimm.  Trans.  Am.  Ent.  Soc.,  1809,  p.  253. 

^lore  elongate  and  convex  than  the  preceding  species.  Thorax  sparsely 
punctured,  punctures  moderately  coarse  and  evenly  distributed  over  the 
entire  surface.  Subhumeral  stria  entire,  dorsals  1-5  entire,  sutural 
abbreviated  at  base  and  not  joining  the  fifth  dorsal.  Pygidium  and  pro- 
pygidium sparsely  and  finely  punctulate.  Anterior  tibia)  bidentate. 
Lciij^th  .00  inch  ;  1.5  mm. 

Occurs  in  North  Carolina. 

P.  opuntiSB,  Lee.  Am.  Lye.  V.,  p.  104. 

Obhmg  oval,  moderately  convex,  piceous  black,  shining.  Thorax  very 
minutely  and  sparsely  punctulate,  punctures  more  evident  at  the  sides. 
Elytra  with  the  subhumeral  stria  straight  and  entire,  dorsals  1-4  entire, 
fifth  abbreviated  at  base  and  continued  by  x)uncturcs  and  gradually  con- 
verging toward  the  sutural  which  is  also  similarly  abbreviated.     Propy- 
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gidimn  modeiatelr.  ^^arselT  *ai  fpar»c2j  jcr«TEr«*i.  pT£>iiaa;  xLiisielj 

Ckciirs  as  San  IHe^  in  dccci^paEBt^  OftasxEib. 

P.  Tcgcmiciis.  a.  $^ 

Obkng.  paraTi^l  fii^lTTjadrftfa*  f  kie*^:«3^  It^  aad  amm'-ap-  feociWL- 
biwn.  Head  £parf«u7  j^-nvga'agrf-  £r:cial  fszia  o^MtaC^e.  Tboeax 
broader  iSaaa  ^oa^.  i3£^balj  san^jrvET  in  fncoi,  ade*  feelKj  a^cszasc:.  esii- 
face  radker  oaanel-T  'b>n  «;a2iietT  }<c:ixs=jed.  magyna^  ana  coc;.  eziiirt. 
Elrtra  lanlif^  Vogeg  iLaa  v^^  «iu&.Vw2i2t.  tarfaiee  f^ojseSr  ftcncsicLiise. 
sabhcmezal  Azia  f-af-.  cDizn:.  6»rvii^  1-3  tmszs^  ssxazal  BK-ve  deaejcj  iab- 
piesaed.  aUwrriasad  as  ^«x  aai  baae.  Ps^a-ficisa  ooafiejj  ax>d 
iDfOderaKeuT  deBme^r  vzks^^^w.  p'TridJci:^  SKffe  £iK-jr  aad  je<if>  dnuft^T 

vit2k  ■Ear^^isLi^  Azii  «ST±!«.  Ajsiez>x  taitti:  fixfeelj  4-descaaifc.  sioctje 
tf^ufr  villa  r«-v  isltiiijaeahL  ux^  a  in^p-a  TiWTTam  f^cii'iijfc.  'ittug  i;l£<ift  iritL 
rro  faitajAcau  s^czujes.     Leztrxlt  esninEr   .C<C  izicii :  1,^  tett.. 

Tbi»  ixtwA  TeaeoLiue*  !£•  a  rrariaririu'ufe  oofsa  ttuaot  <j€  tibe  f^awaeft  c^ 
P^asTwn&a  ie  Cjbstfx. 

Ciae  s;fbC2ii£X^  Feci  Te.Km, 


P-  coassors.  Lee-  Aam.  Ljc-  V^  jk.  If**:  JIarc  Menu  l^STL  jc  ••%  jC-  ^ 

BeiC9&iue§  f*S'^.t.^*«L  and  cii&SY  in  Laxii^  the  znxwr  fsalAfimmnkl  Kcria 
al^BvriaSiid  ai  Imw-  and  a  fib<«i  cqzwr  RLlAismezal  xiEil^k-  as  liie  SLidcje 
>f  1^  fades  iOLT.  The*  ±fiSL  dionJ  and  a2»»  liie  faaeaara^  as*  a^M*  xm  m- 
decadeidiT  ^iuHusxabd  as  lAaakl  eud.    l«Qu^tb  .O^.lt*  iiM^  :  tSJ^  -w^y- 

Oc6&»  irsi:  tilt:  prbcattd'Tig.  aikd  fTTfinds  isc  haTiczas  KfCLinraxd  ixm< 
3iDE30Ci.  etc 


p.  sOensis.  Lfit.  JLxiil  Ljc  T^  pu  1^4. 

C^oit^  nsmaxiiuf»  rrnbM' •^  Inn  diflen-  in  Ixarinr:  the  fniltonDCsakl  scna- 
emirfihr  cti<]iSieiaU9d.    lienctb  .-(i^-.l(>  inc^  :  f-i.r*  siin. 
<toB&x»  in  TJkt  TaLrj  cif  tii(  Gob  Hirer.  Ariatnuu 


P.  tezke^loft.  Er.  «lali:ijL..  l^Cl.  p.  :?(» :  Mazv  Hem..  IS^^  p.  1*4.  jiL  ^ 
yo.  2L  fic-  T  :  fi-rtt'^a'tM.  liet.  Ann.  Ljc-  T«  ji.  3Cu. 

ddoQp  toul  Qi^irBBUbd.  £}rira  viib  foizr  dcsaal  fczis'  taaaif^  £f^  and 
nsacaj  aiiiii7vriicM«Q  as  Isaat.  frntthtuuend  verj  aharL.  famthr  imjirbaBbd. 
aiffaorriasibd  in  ajiicaZ  and  liaskil  trjajpinnJfHL  Frupriridiiim  oianie}x. 
^nrpidiizin  -vtsj  frneV  jnmcnilaU:.     TjpmgtL  .(«(^.(i^  inc^  :  l.^S  son. 

Tbff  i^dMOM'  -vriiicii  vi-  liBT-e  Icm^  kncnm  a»  rr>7t»ra  j»«.  Lec^  a^inef^  jter- 
ittcfir  vix^  tbe  dtAcr^niaD  and  ^^nn:  of  £riebMin'fi>  trueiPuk.  and  n  i» 
jirtJM^ijT  \nr  an  at^ndensaZ  error  liuc  "diff  jotsoedin^  sfiecitsF  inifr  juaced  af> 


Oocan^  aiuzkf  the  tmrderF  of  tiie  CcuunidDSivez:.  Caltfnmia.  under  ba:^ 
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P.  bistriatus,  Er.  Jalirb.,  1884,  p.  171 ;  Lee.  Bost.  Joam.  V.,  p.  67. 
pi.  4,  fig.  11  ;  Mars.  Mon.,  1862,  p.  26 ;  1861,  pi.  15,  No.  25,  fifg.  8. 

Oblong  oval,  sub-depressed,  pieeous  black,  shining,  anteniue  and  legs 
reddish-brown.  Head  sparsely  punctured,  frontal  stria  entire.  Thorax 
moderately  coarsely  but  sparsely  punctured,  marghial  stria  entire. 
Elytra  more  coarsely  and  sparsely  punctured  than  the  thorax,  first  and 
second  strisB  short  bafial,  sutural  entirely  absent.  Propygidium  finely 
and  sparsely  punctured,  py^i^idium  more  densely.  Pix>stemam  not  striate. 
Marginal  line  of  mcsosternum  distinctly  impressed  at  middle.  Anterior 
tibia}  finely  4- denticulate.    Length  .08  inch  ;  2  mni. 

Occurs  in  the  Middle  States  and  Kansas. 

P.  seminulum,  Er.  Jahr.,  18^34,  p.  171 ;  Lee.  Bost.  Joum.  Y.,  p.  67, 
pi.  4,  fig.  12 ;  Mars.  Mon.,  1855,  p.  120,  pi.  8,  No.  23,  fig.  12. 

• 

Oval,  moderately  convex,  pieeous,  shining.  Head  sparsely  pnnctulate, 
frontal  stria  entire.  Thorax  sparsely  punctulate,  marginal  stria  entire. 
El>i;ra  more  coarsely  punctured  than  the  thorax,  disc  with  traces  of  two 
stria;  at  base  and  a  short  faintly  impressed  sutural.  Propygidium  and 
py<;idium  punctulate,  the  latter  more  densely  and  finely.  Prostemnm 
with  the  stria)  obsolete.  Marginal  stria  of  mosostemum  broadly  inter- 
rupted at  middle.  Anterior  tibia)  finely  4-denticulate.  Length  .08  inch ; 
2  mm. 

Closely  allied  to  the  pi-eceding  but  the  more  oval  and  convex  form  as 
well  as  the  presence  of  sutural  stria  at  once  distinguish  it. 

Occurs  from  ^^liddle  States  to  Texas. 

Dendrophilus.     Leach. 

Antennal  fossa  under  the  side  of  protborax  near  the  middle,  broadly 
open,  pectoral  plate  broadly  incised.  Tibia)  moderately  dilated,  outer 
margins  finely  denticulate.     Si>ur  of  anterior  tibia)  larg^. 

D.  punctulatus.  Say.  Joum.  Ac«id.,  1825,  p.  45;  Lee.  Bost.  Joum. 
v.,  p.  Go,  pi.  4,  fig.  8 ;  Mars.  Mon.,  1S57,  p.  435,  pi.  11,  No.  80. 

Pieeous  black,  oval,  moderately  convex,  shining.  Ilead  finely  punctu- 
late. Thorax  sparsely  and  evenly  punctulate,  marginal  line  wanting  in 
front,  finely  impressed  at  basal  end.  Elytra  spai-sely  punctured,  punc- 
tures denser  toward  the  apex,  outer  subhumeral  entire,  deeply  impressed, 
inner  sul)-obsolete  ;  dorsal  striaj  1-2  nearly  entire,  3-4  gradually  shorter, 
basal,  sutural  entirely  wanting.  Epipleune  punctured.  Progygidiura 
very  short,  si)arsely  and  finely  punctulate,  pygidium  oval,  vertical,  feebly 
convex  near  the  sides  slightly  concave,  coarsely  and  rather  densely  punc- 
ture<l.  Mciosternum  deeply  eniarginate,  without  stria.  Prostemum  on 
each  side  striate,  apex  rounded,  lobe  short.  Tibiie  similarly  dilated, 
outer  edj^e  finely  denticulate.     Length  .12  inch  ;  3  mm. 

Occurs  in  the  3Iiddlc  States  region,  under  bark. 
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t,  redsctnl,  froM  slietiily 
B  friwtal.  Inaerted  abvre  Um  hue  of 
tbe  mUMllble*,  Am  joiat  nmHtnielv  Ions.  namA  half  Ibe  Iriigtli  oT  ib» 
fiist.  joqnb  3-T  nun,  rab-^aibalM'.  eqnal,  club  snditenljr  formed,  dnn- 
gate  tfrsl.  diMinctlf  uumlM*.  AntMtnal  fcwm  in  Ibe  natddle  of  tli*  iinl«r 
tide  iif  pniUionix,  hnmStf  ofen,  pootanU  plate  tncued.  Tlionu  witlioui 
miw^tiMl  stria.  ScBtellum  wj  anall,  inaoKuUr.  Eljtra  acntely 
gined.  AMotDCB  invMUe  trnta  aliore.  Pygidium  verticat  or  f««btf 
iDltexM.  PmatonniBi  broad,  t>istrut«^  apox  reebtj  cmargittatr,  loti* 
sbort  sab-tmncate.  Ueaostrmam  feebly  pvunuiient  in  front.  Anterior 
libuK  liligbilj  arcuate,  f««bly  diUtml,  middtc  and  hind  tibuD  sloixlor. 
Ulilal  spure  muntte- 

Prom  tbe  insertion  of  tbe  ■nleainc.  this  geniu  must  be  pUoed  tivar 
iXeiufr^pAtEuj  from  nhich  it  differs  by  its  friended  middle  ami  liiiid  Ubisi, 
its  Hltorter  proeteniAl  lobe,  tbe  mesostermim  ruunded  in  frunt.  mmI, 
nanjr  otl^r  poinls.  Prom  Baeatu'ut  it  diffei^  u'Ciblj  iu  tlie  pnimuuic  at 
•ealcIlDm.  and  Iran  Spliaratoma,  iu  wbicb  the  spcdes  biu  been  pbMd 
„,  Jn  Ibe  Ibm  of  tlM  aAlennoI  cavit;  and  tbe  form  of  Um  antuuue  tbea- 

Mr 

I^H^BOadly  o*al,  regularly  oonTex,  pioeoUB.  subopaque.  Head  ooarsair 
I  ^liinctnred,  front  concave.  Thorax  ooareel.T  and  rather  densely  pun^ 
tnml  espDcioJljT  at  hose.  Elj-ttn  OMUsely  punctured  much  less  dein&eljr 
ami  more  roar«e1;  than  tbe  tburax,  margin  aenl«  sligtitl;  tvtiexed, 
coinlnuous  Willi  the  tboracio  margin,  dtfic  with  traces  of  the  third  dorsal 
(tria  at  baee.  Prupfgidium  short,  iutisibte  from  above  sparwiy  puiio- 
Uat*"t,  iijupdium  Tci-ticul  more  sparsely  punutuUte.  Eiiijilcurul  miu-gia 
of  elytra  broad  with  a  line,  eotirc  line  at  midiite.  Prostcnmm  as  broadi 
as  loiig,  on  each  side  striate,  surface  mudt-rately  ooiives  ooamly,  hut 
nty  Bpjunely  punctnred,  lube  sliort  »ub-tnincate  at  apex.  SIesoet«rnunk 
bread,  anteriorly  rounded,  eurbec  very  sparsely  puncturvd  and  witjiout 
ElriK.  Anterior  tibiw  slightly  arcuate,  slender  at  base  and  feebly  dilated 
tpward  tbe  middle,  and  less  dilnted  at  apex,  uut«r  niart[iu  simple,  mid  IU 
and  hind  tibiie  slender.  Spurs  of  anterior  tibiie  minute,  <if  middle 
bwd  libi^  not  visible,  perhaps  wantiug.     Length  .1)6  ludi  ;  l.S  nun. 

The  appearance  of  this  insect  is  that  or  TrilHilut.     As  in  Dcudrophiluft 
tho  untler  side  of  the  prothorax  ia  entirely  exoavat«d  and 
only  tho  antenns,  but  also  the  femur  and  tibia;  in  rapoee. 

Oi^iire  in  Illinois  and  Diatnot  of  Columbia  (I'lkol. 


ImarglnBtiis,  Lc«.  Prue.  Aoad.,  1853,  p.  393. 


Sub-tribe.  Sai 


hg. 


genera  of  tiii«  tribe  a 
readily  distiuguisbed. 


e  fewer  in  iinmWi'  than  the  preceding  and 
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Antcnual  cavities  at  the  sides  of  the  prostemum.  An- 

tenuie  iusei*ted  under  the  frontal  margin Saprincs. 

Anteunal  cavities  on  the  under  side  of  prothorax  in  front 
of  the  coxse.    Antenha)  frontal. 
Eyes  iinely  granulated,  not  prominent. 
Tiiorax  without  deep  lateral  groove. 

Tibiae  toothed.    Pygidium  regularly  convex Teretrius. 

Tibia)  spiuulose,    Pygidium  double Tebeteiosoma. 

Thorax  with  deep  lateral  groove.  Prostemum  deeply 

bisulcate,  body  oblong.    Tibise  not  toothed Pleoadebcs. 

Eyes  coarsely  granulated  and  very  convex. 

Ilind  tarsi  live-jointed.    Scutellum  invisible Baca^^ius. 

Hind  tarsi  four-jointed. 

Scutellum  distinct Acritus. 

Scutellum  invisible Aeletes. 

Bacanius  has  been  removed  from  the  preceding  sub-tribe  and  placed 
near  Acritus  with  which  it  appears  to  have  many  points  of  resemblance. 
The  eyes  of  the  last  three  genera  are  rounder  and  more  convex  than  is 
usual  in  the  entire  family  and  ver}'  coarsely  granulated.  The  scape  of 
the  antennse  is  loilgcd  in  a  deep  groove  immediately  in  front  of  the  eyes, 
which  arc  not  bordered  by  a  narrow  corneous  band  in  front.  The  deep 
groove  adds  still  further  to  the  apparent  convexity  of  the  eyes. 

Sapkinus,  I^ach. 

The  arrangement  of  the  species  of  this  genus  in  groups,  adopted  by 
Dr.  Lecontc  (Proc.  Acad.  VI.,  p.  40),  appears  to  afford  the  most  natural 
method  of  their  subdivision  and  is,  at  tlie  same  time  founded  ou  charac- 
ters which  are  much  the  least  variable  of  any  that  can  be  made  use  of. 
With  some  slight  moditicatiou  to  avoid  the  use  of  the  epipleural  striw, 
the  following  system  is  identical,   and  the  groups  here  retained  are 
e(iuivalent  to  those  already  established, 
t'ront  not  margined. 
Hind  tibia)  more  slender  than  the  middle  tibite  and  at  apex 
narrower  than  at  middle,  outer  edge  and  ai)ex  not  spiuu- 
lose       Groui>,  I. 

Hind  tibia)  as  broad  or  broader  than  the  middle,  at  apex 
always  broader,  outer  edge  spiuulose. 
Prostemum  Hat,  striu)  horizontal  and  united  in  front. . . .    Group,  ii. 
Prostemum  at  least  moderately  convex. 

Prostornum  witliout  stria? Oroup,  III. 

Prostemum  distinctly  striate. 

Stria>  parallel,  horizontal,  abbreviated  in  front Group,  iv. 

Stria)  divergent  and  ascending. 
Prostemum  moderately  convex. 

Prostemum  anteriorly  not  foveate Group,  v. 

Prostemum  foveate Group,  \n. 

Pi\>stemum  compresso-carinate Group,  ^^I. 
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If turn. 


Front  ilistincU}-  margined. 

Prosbemum  compreased,  strips  uiitjrc  or  nearly  so,  conver- 
f^nt  in  tronU 

Hind  tibiie  bUeriuMy  nnd  usimlty  finely  spinulote Oroup  mi. 

PrusterDUin  compreBso-«iriiial«.  atriw  abort,  united  iu  front, 
sumetimea  entirely  absent. 
Hind  tibiw  at  least  triacriatel;  often  confusedly  stiinuloec, 

spinules  robust  and  freitncntly  very  short. Gruu]),  ix. 

In  tli(<abov«  soli«me  Oitalhoneui  and  Pafhjflop'it  bave  been  indudedns 
aynonymims  with  Saprinu*. 

Group  I. 

}  of  moderately  robust  form.  Front  anteriorly  nnt  niargi'ieil, 
lead  tTith  distinct  snpnt-orbibtl  «trin  ejctcoding  to,  nud  eligblly  on  Ibe 
margin  of  tbe  front.  Tboraoio  margin  flinbriate.  ProstcmiiDi  niiidov- 
•tely  elevated,  feably  ounvex  but  narrow  at  its  summit ;  stri.v  following 
tbe  slight  cuiTe  of  tbe  prostemuut,  not  nscendiug,  broailly  dtvcrgoiit  tit 
bastii,  slightly  divergent  in  front,  nearly  attaining  the  front  inar;;iu  of  the 
'prustcrntun,  but  not  terminating  in  a  fovea.  Hind  til>iie  more  slender 
n  the  middle  tibis,  gradually  but  feebly  broader  from  base  to  a  little 
Iwyond  the  middle,  then  narrowed  to  apex,  hinder  margin  not  spiiiutoso. 
Ry  thi>«e  characters  a  California  species  may  readily  be  seimraluii  fnim 
r  otbiir  Baprinns.  The  opipluiiral  fold  is  also  trislriate,  but  this 
chai'acl«r  is  lUtHcult  to  appraciale,  and  is  nioreovor  uncorti^n  In  its  exist- 

B.  diacoidaiifl,  Lee.  Ajin,  Lyo.  V.,  p.  IGT;  Mars.  Mon.,  18SC,  p.  ^T'^, 
pl  le,  fig.  if}. 

Block  with  tinge  of  violet.  Head  sparsely  and  fluely  punctnlate. 
~  X  at  sides  coarsely  and  densely  puncluiiMl,  disc  smooth  and  shilling. 
Ulytra  with  tbe  first  dorsi^  entire,  Heound,  third,  and  fourth  esLlL'iiiiing 
■lightly  beyond  tbo  middle  and  gradually  obsolete,  the  fourth  i 
slightly  aruhed,  hut  not  joining  the  sutural  wbicb  is  aligbilj  abbrevlal-eil 
Kt  baac,  hut  extends  to  apex  and  thence  along  the  edge  of  the  otytron  to 
the  uiarginal ;  internal  subbumeral  not  joining  the  humeral,  oxternnl 

Kbhumoral  short,  distinct  at  humerus  only.  Surface  shining  with  au 
aqius  spooe,  sparsely  punctured,  euoloaed  between  the  tirst  and  fourth 
B  extending  from  base  to  apex,  and  narrowly  along  tlie  apex  lo  tbe 
a,  enclosing  a  smooth  space  on  tbe  third  and  fourth  intersjiaees  one- 
Sftli  from  tlie  base  of  the  elytra ;  discal  space  smooth,  latural  region 
■hiniug,  sparsely  punctulate.  Propygidiom  and  pygidium  tlnoly  and 
Mther  densely  punctured.  Marginal  stria  of  mesosternum  eutiru,  sur- 
bee  smooth-  Anterior  tibiii?  multldenticulate,  middle  tibiie  uniscrintely 
Strongly  spinulose,  liind  tibi»:  mutic.     Length  .lO-.M  inch  ;  4-fl.3  mm. 

Oocnra  in  Uweii'a  Valley   and  San  Diego,   California,    ami  also  in 
iLrizona. 
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Group    II. 

Front  not  margiued,  middle  aud  hind  tiblsB  simifar  in  form  and  spina- 
lose.  Prosternum  horizontal,  summit  fiat,  strice  converging  and  united 
in  front. 

The  following  species  are  contained  in  this  group  : 

Sutural  stria  very  short,  basal,  not  joining  the  fourth  dor- 
sal by  an  arc. 

Antennal  fossae  narrowing  the  prosternum  in  front. rotandatafl. 

Sutural  stria  entire  or  nearly  so,  arching;  with  the  fourth 
dorsal ;  antennal  fossa)  not  narrowing. the  prosternum. 
Dorsal  stria)  normal ;  elytral  sparsely  punctured  at  apex. 
Front  without  supra-orbital  stria ;  anterior  tibiio  multi- 
denticulate Behrenflii. 

Front  with  supra-orbital  stria  ;  anterior  tibi»  coarsely 

dentate planistemus. 

Third    dorsal    entirely  absent,   elytra  at  apex    densely 
strigoso-punctate  abruptly  limiting  the  discal  space. . . .    rugipennis. 

S.  rotundatus,  Kugel.  Schneid.  Mag.,  p.  804 ;  Mara.  Mon.,  1855,  p. 
503,  pi.  19,  fig.  110  ;  deletuSy  Lee.  Bost.  Journ.  Y.,  p.  74,  pi.  5,  fig.  11  ; 
var,  communis,  Mars.  Mon.,  1862,  p.  501,  pi.  17,  IV.,  fig.  4;  var.  inter- 
cept us,  Lee.  Ann.  Lye.  V.,  pp.  106  and  216. 

Piceous  or  black,  sliining,  legs  brownish-red.  Head  sparsely  panctu- 
late.  An  ten  nil}  brownish-i^d.  Thorax  coarsely  punctate  and  with  a 
slight  ante-scutellar  impression.  Elytra  with  the  first  dorsal  stria  entire, 
but  very  tine  beyond  the  middle,  second  and  fourth  equal,  not  extending 
bcyuud  the  middle,  third  somewhat  longer,  fourth  slightly  arcuate  at 
base,  tifth  represented  by  a  very  short  arc  sometimes  uniting  the  fourth 
dorsal  and  sutural,  the  latter  always  very  short,  basal,  never  extending 
beyond  the  basal  fourth  ;  subhumeral  of  variable  length  not  joining  the 
humerul ;  cpipleural  fold  with  three  feeble  stria) ;  surface  sparsely  punc- 
tured, punctures  tincr  toward  the  sides  and  base.  Pygidium  and  pro- 
pygidiiiiu  moderately  punctured.  Presternum  strongly  narrowed  in 
front,  striata  gradually  convergent,  and  uniting  at  the  tip.  Anterior  tibio 
n.denticulatcs  the  second  and  third  teeth  more  distant  than  the  others, 
middle  and  hind  tibiic  uniseriately  spinulose,  the  latter  the  more  finely. 
Length  variable,  .10-.  14  inch  ;  2.5-3..")  mm. 

Var,  intercept U9y  Lee.  Elytral  punctures  coarser  and  apparently 
denser. 

Var.  community  Mars.  Punctures  of  the  elytra  more  generally  dif- 
fused, and  more  distinct  in  the  sub-scutellar  region,  striao  somewhat  more 
distinctly  impressed. 

I  have  before  me  a  specimen  of  rotundatu*  from  Europe,  and  it  is  fkt>m 
an  examination  of  this,  and  a  comparison  of  the  other  two  forms  that  I 
feci  compelled  to  unite  them  as  mere  varieties.    In  fact  the  variation 


wit,} 

here  is  not  nearly  so  groat  as  bns  Ixreii  long  known  iu  pcntyh'inifus  nud 

The  fcimis  identical  with  the  European  occur  in  the  entire  "Atlantic 
region,  and  also  in  Califoraia  :  cnmmiinhi^  Canadian,  and  interctptua 
frnni  California  and  Oregon.  An  examination  of  Marscul'a  type  of  cain- 
le  of  the  absolute  iilentit}'  of  it  with  roiiinttiitui. 

8.  Behrensii,  n.  «p. 

Broadly  oval,  piceous  black,  shining.  Antcnnte  and  leijs  reddish- 
brown.  Head  finely  puuctulate.  Thorax  sparsely  punctulate,  punctures 
at  sides  denser  and  toward  the  base  coarser.  Elytra  with  the  first  dorsal 
extending  throe-fourthB  the  length  of  the  elytra,  second,  tliitfl  and  fourth 
ei]iial  extending  beyond  the  middle,  the  fourth  broadly  ai'ohiiig  at  liase 
and  Joining  the  suturat  which  extends  nearly  to  the  apex,  Bubhinneral 
obsolete,  humoral  distinct  and  ulosu  to  the  first  dorsal ;  epipleural  fold 
with  two  striLB  finely  impressed ;  Biirface  moderately  coarsely  but 
tparaely  punctured  at  the  apical  thirti,  the  punctures  not  extending 
lieyuiid  the  first  dornal,  and  at  the  suture  extending  slightly  in  front  of 
middle.  Pygidlum  and  propyj^idium  moderately  punctured.  Prostemal 
ttrim  strongly  convergent  in  fVont  and  uniting  before  the  apex,  proster- 
a  not  narrowed  in  front  niul  on  each  side  a  small  fovea.  Auterior 
tibiie  Dnely  roultidenticulate.  middle  and  hind  tibiie  uniseriately  Hpinii- 
lo«e.     Length  .14  iuoh  ;  S.5  mm. 

Tlte  appearance  of  this  species  agrees  with  Group  IV.,buttlie  coa- 
Terging  and  united  stri^  forbid  its  position  in  this  group.  The  pruster- 
nuiu  in  front  is  not  narrowed  as  in  its  pitjceding  species.  This  narrowing 
is  caused  by  the  extension  of  the  anteanal  fossa,  which  thus  becomes 
more  anterior  iu  rolunditlat  than  in  any  other  species  of  the  genus.  The 
'  genus  GnttAoneiM  proposed  by  Duval  for  tile  species  allied  to  ruffi'iiJiifM) 
does  not  seem  worth;  of  beinj;  retained.  This  species  was  sent  me  by 
Mr.  Jas.  Bebrens  from  San  Diego,  California. 

S.  pIttIU8ternUB,  Mars.  Hon.,  1883,  p.  4TT.  pi,  12,  fig.  W. 

Oval,  moderately  convex,  surface  shining,  with  distinct  bi-onze  luati-e, 
legs  lirowiiish.  Uoad  sparsely  punctulate.  Thorax  with  the  margin 
tiuootli,  a  short  submargloal  stria  beginning  in  a  shallow.fDasa  near  the 
uiteiior  angle,  aud  within  tlie  stria  the  surfaoe  sparsely  punctured. 
Bijrtm  sparsely  punctured  at  apex  beyoud  the  tips  of  the  striae  and  near 
the  suture  ;  subhumeral  atriiu  entirely  absent,  oblique  humeral  sery  Hue  ; 
fitat  dorsal  extending  sliglitly  beyond  the  middle,  2-4M  subequal  extend- 
1  three-fourths,  fourth  dorsal  arching  At  base  joining  the  sutnral 
whiob  is  entire,  Propygidium  and  pygidlum  sparsely  punctured,  the 
e  finely.  Anterior  tibiiu  witli  the  apical  three  teeth  ooame,  the 
upper  tliree  finer,  middle  and  hind  tibito  sjiinulose.  Prostemal  striie 
glndually  convergent  and  uniting  in  fi'oiit  near  the  tip  of  the  prost«rniim, 
LeDgtb  .15  inch ;  :l.T5  mm. 

This  S|jecies  is  one  of  the  most  distinct  in  our  fauna.  The  thoracic 
tculpture  is  peculiar.    Near  the  apical  sngle  and  equi-distant  from  the 
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apical  margin  and  sides  it  a  slight  fossa  from  which  extends  posteriorly 
a  bliort  stria,  within  which  especially  in  front  is  a  punctured  space.  The 
tl^uru  ;^iven  by  Marseul  is  very  characteristic. 

The  type  of  this  species  was  kindly  loaned  by  M.  Chevrolat,  through 
the  intervention  of  M.  Aug.  Salle. 

No  special  locality  for  its  occurrence  is  known  ;  probably  Texas. 

S.  nigipenhis,  Mars.  Mon.,  1855,  p.  417,  pi.  16,  fig.  51. 

( >val  miMlerately  convex,  piceous,  shining.  Head  sparsely  punctured, 
supni-orbital  stria  entire,  extending  on  the  sides  of  the  epistoma. 
Thorax  with  a  narrow  siiace  of  coarse  punctures  along  the  lateral  mar- 
gin, a  few  punctures  at  the  sides  of  the  base  and  a  slight  ante-scutellar 
impression.  Elytra  at  apex  densely  strigoso-punctate  and  opaque,  punc- 
turetl  spai'e  terminating  abniptly  in  front,  extending  along  the  space 
iH'twetMi  the  tint  and  second  striio  by  sparse  punctures  to  base  and  also 
to  the  extriMuo  margin  at  the  ai>ex ;  external  subhumeral  stria  indistinct 
intei-nal  m*>derately  long,  oblique  humeral  finely  impressed  ;  first  dorsal 
shoi-t  feebly  impressed,  second  extending  nearly  to  middle,  third  entirely 
obliterutetl  except  a  rudiment  at  base,  foui'th  dorsal  as  long  as  the  seeond 
aivhiug  at  base,  joining  the  sutural  which  is  entire.  Propygidium  and 
pygidium  moderately  densely  and  coarsely  punctured.  Prost^rnum 
horizontal,  stria*  convergent  and  uniting  in  front.  Anterior  tibia;  5-3 
ch'iitiouhite,  middle  and  hind  tibije  spinulose.     Length  .14  inch  ;  :J.5  ram. 

This  siKH-ies  at  first  sight  has  the  asjwct  of  relationship  with  rifioinfty 
Lee,  but  the  form  of  the  prostenmm  and  the  an*angement  of  the  stria; 
absolutely  forbid  any  such  ivference.  The  group  is,  as  at  present  con- 
stituted, rather  heteroi^Mieous  in  as|>ect  and  might  be  divided  into  those 
HjMMMes  uitli  the  prosternum  not  narrowed  in  front  l)y  the  prostenial 
f<»Hs.i«,  and  those  in  which  it  is  so  narn)wed,  although  such  a  course  is  at 
pH'MMit  unneeessary. 

TIu"  unique  hefoiv  me  ithe  type^  was  kindly  loaned  by  Marseul,  and  is 
said  to  ho  l*n)m  Ameriea.  I  iut  rod  me  it  in  our  fauna,  that  attention  may 
br  (I  i  ire  ted  to  it  as  its  general  asi>eot  is  that  of  a  southern  California 

sperirs. 

(iro\ip  III. 

Pn.Mternum  transversely  convex,  l«»ngitudin:illy  very  feebly  sinuous 
nfiteriofly  tninciite,  stii.e  entirely  wanting.     Front  not  margined. 

S.  intorstitialis,  Lee.  Ann.  Lye.  V.,  p.  ItWl. 

Olilnni:,  pieoouH  blaek.  surfaee  with  slight  bnmze  lustre.  Head  densely 
met n red.  supra-orbital  stria  wanting.  Thorax  with  the  disc  nearly 
<Offth,  ni  b«w»  narrowly,  and  at  aiH'x  and  with  a  broad  space  i>unetured, 
hrtn res  denser  at  the  margins  and  gradually  finer  toward  the  eenti-e. 
•St.  dorsal  stria  of  elytra  extending:  to  middle,  2-3-4  sub-eiiual  and 
*(ger,  the  third  stria  double,  fourth  dorsal  broadly  arching  at  base  and 
iftfng  the  sutural  which  is  nearly  entire,  internal  subhumoral  obsolete. 
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humeral  short,  external  subhumeral  very  short,  basal,  and  close  to  the 
marginal  stria,  marginal  stria  strongly  impressed,  epipleural  obsolete  ; 
surface  between  the  strise  1-4  sparsely  punctured  from  the  base,  becom- 
ing gradually  more  dense  toward  the  apex  and  forming  a  narrow  space 
along  the  apex.  Pygidium  and  propygidium  moderately  punctured. 
Anterior  tibiae  5-dentate,  middle  and  hind  tibisB  uuiseriately  spinulose. 
Me:sostt;rnal  stria  obsolete  anteriorly.     Length  .12  inch ;  3  mm. 

The  elyti-al  punctures  extend  not  only  in  the  space  indicated,  but  also 
along  the  suture  and  base,  the  sides  of  the  elytra  beyond  the  first  stria 
are  nearly  smooth.  The  smooth  space  between  the  fourth  dorsal  and 
sutural  is  of  oblong  form  and  on  each  elytron  more  than  twice  as  wide  as 
long.  One  specimen  in  my  cabinet  has  the  third  elytral  stria  single  and 
not  duplicated  as  in  the  type,  and  this  character  is  not  of  specific  value. 

This  species  is  thus  far  rare  in  California.    PI.  v.  fig.  6. 

Group  IV. 

Prostemum  broadly  convex,  strise  at  base  slightly  divergent,  then 
parallel  or  nearly  so,  horizontal  and  abbreviated  in  front,  prostemum  in 
front  not  narrowed,  and  on  each  side  with  a  slight  fovea. 

The  following  table  will  aid  in  distinguishing  the  species : 
External  subhumeral  not  distinct  from  the  marginal  stria. 

Internal  subhumeral  stria  entirely  absent pectoralis. 

£xtei*nal  subhumeral  stria  distinct  from  the  marginal. 
Internal  subhumeral  distinct  and. moderately  long. 

Prostemum  at  summit  moderately  convex,  striae  long,  in- 
ternal subhumeral  strongly  impressed obscurus. 

Prostemum  carinate,   strise    very  short,    internal    sub- 
humeral very  fine Floridse. 

Internal  subhumeral  replaced  by  a  row  of  coarse,  discon- 
nected punctures posthumus. 

Internal  subhumeral  entirely  absent. 
Thorax  finely  and  sparsely  punctured   at  sides;  elytra 

finely  punctured pseminosus. 

Thorax  coarsely  punctured  at  the  sides,  elytra  at  apex 

coarsely  punctured Copei. 

The  external  subhumeral  stria  in  this  group  is  always  very  short,  basal 
^iHd  joined  by  its  basal  end  to  the  marginal  stria.    In  the  case  of  pectoralis 
^Iie  presence  of  that  stria  is  only  known  by  the  marginal  being  slightly 
deeper  at  base.    In  posthumus  and  Flaridoe  the  external  subhumeral  is 
^ery  close  to  although  distinct  from  the  marginal  stria,  in  all  the  rest  of 
^^e  species  the  two  strise  are  very  distinct.    Increased  collections  will 
vindoubtedly  decrease  the  number  of  the  species,  two  of  them  may  how- 
ever be  kno¥m  with  certainty,  pectoralis  by  the  prostemal  striae  long  and 
Convergent  in  front,  and  floridie  by  the  prostemum  carinate  between  the 
Btrise. 

8.  i>ectorali8,  Lee.  Ann.  Lye.  V.,  p.  166. 

Piceous  black,   shining ;  legs  and    antenna)    reddish-brown.     Head 
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spai'soly  punctulate,  without  jsupra -orbital  stria.  Thorax  sparsely  and 
finely  punctulate,  punctures  toward  the  sides  denser  and  at  the  margin 
finer  and  more  sparse,  basal  margin  with  very  coarse  punctures.  Elytra 
with  first  dorsal  stria  extending  three-fourths,  2-3-4  subequal  and  ex- 
tending slightly  beyond  the  middle,  stri»  punctured  and  terminating  in 
punctures  ;  fourth  dorsal  arcliing  and  joining  the  sutural  which  is  very 
nearly  entire,  oblique  humeral  finely  impressed,  external  subhumeral 
coufounded  with  the  marginal,  internal  entirely  absent,  surface  moder- 
ately coarsely  punctured  at  the  apical  tliird  punctures  extending  slightly 
in  front  of  the  tips  of  the  stria)  and  along  the  suture  slightly  in  front  of 
middle  and  becoming  gradually  more  sparse.  Pygidium  and  propygidium 
coar.sely  but  not  densely  punctured,  and  on  the  former  gradually  finer 
and  less  dense  toward  the  apex.  Anterior  tibise  finely  serrulate,  middle 
and  hind  tibisB  spinulose.  Prostemum  moderately  elevated,  striie 
sliglitly  convergent  toward  the  tip,  but  not  attaining  the  tip  nor  united. 
Length  .14-. 16  inch  ;  8.5-4  mm. 

This  species  resembles  S.  Behrensii  of  Group  II.,  in  all  its  superficial 
characters,  but  the  latter  has  the  prostemal  striie  united  near  the  middle 
of  the  prostemum.  From  the  characters  given  in  the  synoptic  table  it 
will  be  seen  that  all  the  species  of  this  group  are  very  closely  allied. 

The  sjjecimens  before  me  are  the  types  collected  at  Ban  Diego,  Cali- 
fornia. 

S.  obscurus,  Lee.  Ann.  Lye.  V.,  p.  106. 

Tliorax  sparsely  punctured,  punctures  gradually  coarser  and  more 
dense  to  the  extreme  margin,  along  the  basal  margin  still  coarser  and  in 
front  of  scutellum  a  slight  impression.  Elytra  with  first  stria  extending 
three-fourths  the  length  of  the  elytra,  second  and  third  equal  extending 
two-thiids,  fourth  shorter  and  arching  at  base  and  joining  the  sutural 
which  extends  nearly  to  the  tip ;  obli<iUO  humeral  finely  imiiressed,  in- 
ternal subhumeral  long,  not  joining  the  humeral,  external  subhumeral 
short,  visible  under  the  humeral  protubcnvnce  and  joining  the  marginal 
at  its  I>.is.il  end  ;  surfiu;e  sparsely,  but  not  coarsely  punctured  at  apical 
third,  punctures  gradually  becoming  liner  and  rapidly  more  distant  and 
scatter  over  the  entire  surft\co.  Propygidium  and  pygidium  rather  finely 
and  moderately  densely  punctured,  punctures  evenly  disposed  over  the 
entire  surface.  Anterior  tibiie  finely  serrulate,  middle  and  hind  tibi» 
spinulose.  Prostemum  moderately  convex,  sparsely  punctulate,  striae 
exactly  parallel,  horizontal,  and  extending  throe-fourtlis  to  apex.  I^ength 
.16  inch  ;  4  mm. 

The  disc  of  the  thorax  is  much  more  distinctly  punctured  than  any 
species  of  this  group. 

Occurs  at  San  Diego,  California. 

S.  PloridsB,  n.  sp. 

Broadly  oval,  piceous  black,  shining,  legs  and  antenme  reddish-brown, 
club  darker.  Head  sparsely  punctured.  Thorax  nearly  smooth  at  middle, 
bparsely  punctured  toward  the  sides  and  apex,  base  with  coarse  punc- 
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turea  mid  a  faint  iiniireseUm  opposite  Ibu scutcllum.  Elyti'al  etiiu; fiitntly 
{niiiotuFed,  first  dorsal  cxtendiiit;  thrce-fourtlis  to  a,\tex,  scvuiid  ueiu'ly  aa 
loan,  tliird  and  fuurth  attainiug  the  middle  only,  the  lattvr  arching  at 
base.  joiDing  the  lutural  -which  is  entire  ;  exteraal  subhumeral  very 
clow  to  the  marginal,  hutnernl  oliliciue,  internal  subhumeral  Anelj  ini- 
presfied  attaining  the  tip  of  tliu  Biiit  tlori^.iJ.  but  not  jiiininK  the  humeral 
at  base  ;  surface  very  sp.trsciy  puu<:turcd,  punctures  extondiug  from  tlie 
fcpex  two-thirds  to  base  and  as  closely  placed  nuteriorly  a«  at  the  apex. 
Pi-opygidium  and  pygidium  closely,  but  not  densely  punctured.  Anterior 
tibiEB  finely  multidenticulate,  middle  and  hind,  tibiie  finely  epinulose. 
Proatemum  strongly  elev!it«d,  striie  shurt  scarcely  attaining  the  middle, 
parallel.    Length  .10  inch  ;  2.5  mm. 

Tills  specieo  is  the  only  one  of  the  gro-up  in  trbich  the  prostemuni  is 
Acutely  elevated. 

Cue  specinien  in  my  cabinet  from  'Florida. 

8.  postbumus,  Mara,  Hon.,  5.1,  p.  4«0,  pL  18,  fig.  82. 
Head  densely  pnnctiilate,  supra-»i'bital  strin  absent.  Thorax  spnrsely 
puncturvd  at  middle,  sides  more  densely  and  coarsely,  at  base  with 
coarser  punctures,  and  in  front  of  scutellum  a  alight  impression.  Elytra 
with  first  dorsal  extending  three-fourtlis  to  apex,  S-'H-t  sub-equal,  the 
latt«r  arching  at  base,  joining  the  siitural  which  extends  nearly  to  apex  ; 
Striffi  punctured  ;  external  aubhumeral  very  short,  humeral  finely  im- 
pressed, external  suhbuiucral  formed  of  disconnected  very  coarse  punc- 
tures ;  surface  at  apex  very  coarsely  but  sparsely  punctured,  punctures 
extending  from  the  first  striai  to  the  suture,  and  anteriorly  tu  the  tips  of 
the  other  stride,  and  thence  anteriorly  becoming  rapidly  finer  and  more 
Sparse.  Pygidinm  rather  densely  and  coarsely  punctured,  propygidium 
Inore  finely  and  sparsely  punctured.  Fro^rnum  very  feebly  convex, 
■triio  deeply  impressed,  horizontal  and  very  slightly  convErgeut,  extond- 
3lig  four-fifths  to  apex.  Anterior  tibiie  finely  denticulate,  middle  and 
bind  tibisB  spinulose.    Length  .U.-lfi  inch  ;  S.5-4  mm. 

The  external  itubhumeral  is  so  short  as  to  be  with  aonie  difficulty  ol>- 
tfved.  The  unusually  coarse  elytral  punctures  and  the  disconnected 
itcroal  Bubhumeral  will  at  ouce  distinguish  it  from  any  species  o1'  the 


One  specimen  from  Marseul  in  Calj.  Leconte,  and  one  in  my  own  wjlh- 
Tit  special  dehignation  of  locality,  I  have  received  a  specimen  from  Mr. 
*.  Blanoliard,  collected  by  him  in  Massafhusetts. 

B.  psBmiQOSaB,  Lee.  Ann.  Lye.  V.,  p.  IG6. 

tlead  sparsely  punctulate.  Tlioraa  very  sparsely  punctulate  on  the 
rise,  at  aides  more  coarsely  but  still  sparsely,  at  base  more  coamely  and 
(iposite  the  scutellum  a  slight  impression.  Elytra  with  first  doraal  ex- 
Bnding  tliree-fourths,  second  and  third  efjua],  extending  slightly  beyond 
tu  middle,  fourth  sliglitly  shorter  and  arching  at  base,  joiniug  the 
kVtural  which  is  entire  ;  external  subhumeral  short  but  very  distinct,  in- 
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ternal  entirely  absent,  humeral  very  finely  impressed ;  snTfiice  at  apex 
very  sparsely  and  rather  finely  punctate,  becoming  rapidly  sparser  and 
finer  to  apex.  Anterior  tibia)  finely  serrulate,  middle  and  hind  tibias 
spiuulosc.  Prostemam  broad,  moderately  convex,  striss  parallel,  hori- 
zontiil  and  attaining  tlie  apical  four-fifths.  Length  .12-.  14  inch  ;  d-8.5 
mm. 

Occurs  at  San  Die^^o,  California. 

S.  Copei,  n.  sp. 

Broadly  oval  black,  shining,  legs  and  antenme  reddish-brown,  dab 
darker.     Head    moderately,   neither  densely    nor    coarsely  punctured. 
Thorax  sparsely  and  finely  punctured  at  middle,  more  densely  and  very 
coarsely  punctured  towaixl  the  sides  and  at  margin  more  sparsely  ;  along 
the  base  with  coarse  punctures,   and  in  front  of  scutellum  a  slight 
depression.     Stria)  of  elytra  coarsely  punctured,  first  dorsal  extending  to 
apical  four-lifths,  second  and  third  equal  and  nearly  as  long,  fourth  ex- 
tending slightly  beyond  the  middle,  arching  at  base,  and  joining  the 
sutural  which  is  as  long  as  the  first  dorsal ;  oblique  humeral  very  fine, 
internal  subhumcral  entirely  wanting,  external  subhumeral  one-fifth  the 
length  of  the  elytra,  distinctly  impressed,  and  joining  the  marginal  in 
front ;  surface  at  apical  third  coarsely  but  not  densely  punctured,  punc- 
tures becoming  rapidly  liner  near  the  base,  and  also  near  the  first  stria* 
Propygidium  and  pygidium  coarsely  and  rather  densely  punctured,  the 
latter    much    more    finely    at   apex.     Prosternum  moderately  convex. 
sparsely  punctured,  striiu  strongly  impressed,  very  feebly  divergent  in 
front,  and  very  slightly  ascending.    Anterior  tibioB  finely  multidenticu- 
hite,  middle  and  hind  tibise  finely  spinulose.     Length  .14  inch  ;  3.5  mm. 

By  the  slightly  divergent  and  slightly  ascendant  prostemal  stria,  this 
sjiccies  tends  toward  the  next  group.  The  stria)  extend  four-fifths  to 
apex.  The  prosternum  in  front  has  on  each  side  a  slight  fovea.  Among 
the  si)ecie8  of  the  group  it  most  closely  resembles  posthumu$f  from  which 
it  difiers  by  its  more  coarsely  punctured  thorax,  more  finely  punctured 
elytra,  and  difiercnces  in  the  elytral  and  prosternal  striie  as  noted  above. 

Dedicated  to  Prof.  E.  D.  Cope,  by  whom  it  was  collected  in  the  region 
of  Fort  Bridger,  Wyoming  Territory. 

Group  V. 

Prosternum  broad  at  summit  modenitely  convex,  stria)  divergent  in 
front  and  ascending,  but  not  tenninating  in  a  fovea  in  fix)nt.  Head  with 
distinct  supra-orbital  stria  extending  slightly  along  the  front. 

Indexed  portion  of   elytra  bistriate;  fourth  dorsal  not 

arched  at  base,  puncturod  space  of  elytra  opaque ....  alienus. 

InHexed  portion  of  elytra  bistriate  ;  fourth  dorsal  arched 
at  base,  and  usually  joining  the  sutural,  punctured 
region  not  opa(iue. 
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Foarth  doruil  r<iFt>1y  archil  M  base,  not  juliiiiig  tl» 
iutnraL  Uto  latter  dinit,  nuvlf  rxtvnding  Iwfond 
tbo  pniMtatvid  rv^oD  ;  int«nitri&l  rrgion  coarsely 

and  ilBiiMily  jiDnrtiitvd. liigvn^ 

Pcmrtli  dona]  stnmKly  arched  at  hase.  nsiuiH.v  juiiiiug 
die  tnitural,  inuinitriiU  region  -nry  digbttj'  or  not 
punotnrvd. 
^utarwl  strin  wanting   At   banal  and  npintl  }Hirliouii, 

visible  for  a  very  sligbt  extent  »t  middle  only iniperfi-ctus. 

Sutiirnl  stria  dlHliuRlly  impiegsed  at  apical  fMiitlon, 
and  joiuiu^  tbu  iipioal  marginal  strU. 
Suritice  inctnQic  ;  interstrlal  spntws  not  punctnred  ; 

pruoleruum  strongly  nnivex I>*nsylvaiiicu8, 

Surfkoe   piccmi*  or  slightly    bronxed  ;   intcrstiial 
s{u)etim(>ruurleiiBpuucturvd;  prosioniuni  (tebly 

Elytml  imiioturM  aeiciilate  or  rtry  dense orvgonensis. 

Elytral  piiocuirc;  spnrse  And  distinct. 
InteniDl  Kuhliumoml  and  hunx^ml  continnoos,..        IniimoRni. 
Intcraul  suliliamcral  not  continuous  with  humo- 
ral...   inftiiistiis. 

8.  alienus,  Leo.  Ann.  Lye.  V.,  p.  1(17. 

Broudly  oval,  robust,  bUclc,  with  slight  brunse  tinge,  aiitvuiiti'  and 
anterior  leg«  reddisbJirown.  Hend  densely  and  ciiarwiy  punctured. 
8Uiir>t-i>rl)ita]  stria  diBtini't,  notodvancing  aorOM  tho  rront>  Thorax  with 
Kligbt  iaipression  near  tho  anterior  angles,  disc  smooth,  at  sides  punc- 
tured, iinncturos  dense  and  coarser  nearer  tli«  inar)^u,  at  base  with  vi>ry 
few  pnnoturea,  especially  at  middle.  Kint  dorsal  stria  of  elytrj  exteud- 
\iilg  slijfbtly  beyond  the  mkldle,  second,  third  and  fourth  grodnnlly 
ahorter.  fourth  not  archud  at  base,  sutural  very  fine  and  entire  ;  external 
subhumenil  short,  deeply  impressed,  not  joining  the  mnrginul,  luimrral 
Hnc,  joining  Uie  short  internal  subhutncral;  indexed  portion  uf  elytra  witli 
the  mart-inal  and  two  epiplenral  elriii> ;  surface  with  the  spncc  Iwtwecn 
the  Btriw  opa<|ue,  not  densely  punctured,  the  punctured  and  opacity 
following  nearly  tbo  curve  of  the  inner  donutl  stria  to  the  ai>ex  of  the 
suture.  Propygidiura  and  pygidium  nioderati>ly  piiiicturud,  the  latter 
more  sparsely  at  apex,  Antciior  tibiio  tinely  (Indent iisulitte,  middle  and 
hind  libiie  Unci/  biMrialely  spiuulooe.  Prustomuni  smuitll,  fet'bly  utiu- 
vBX,  Biriai  scarcely  at^ccndaut,  gradually  divergent  in  frant.  I.cngtli 
.U-.  Id  inch;  8.5-4  mm. 

This  species  is  one  of  the  mc.>Bt  readily  known  of  the  gronp.  It  hnd 
l«en  phujod  in  Group  1.,  with  which  it  haa  indeed  conHidurablo  Itsein- 
blance.  and  has  been  8opamt«<l  solely  on  oMioiknt  of  tho  form  of  the  hind 
tibial  of  the  unique  species  of  that  Group. 

Occurs  at  San  Diego,  itud  iu  Oiiou's  Valley,  (^alUbmla. 
A.   P.  B.— VOL.    sill.  2(J 
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S.  lugens,  £r.  Jabrb.,  1834,  p.  181 ;  Lee.  Boat.  Joum.  Y.,  p.  81,  pL  5, 
fig.  4 ;  Mars.  Men.,  1855,  p.  305,  pi.  IG,  fig.  84 ;  ealifamicuSf  Mann.  BuH, 
Mosc,  1843,  ii,  p.  250;  eonsifnilisj  Walker,  Nat.  in  VanoouTer,  1866. 
p.  310. 

Black  moderately  sbining.  Head  ratber  densely  punctured  in  front. 
Occiput  8in  lotlier,  frontal  stria  entire,  but  feeble  at  middle.  Thorax 
witb  very  feeble  impression  near  tbe  front  angles,  disc  8m«joUi,  at  sides 
witb  punctured  space  broader  in  front  and  base,  continuing  to  the  mar- 
gin except  near  tbe  bind  angles,  and  narrowly  along  the  basal  margin. 
Elytra  witb  moderately  well  defined,  smootli  scutellar  space,  and  a  mb- 
bumeral  space  also  smoother,  remainder  of  surface  densely  punctured, 
punctures  becoming  aciculate  toward  the  ai)ex;  external  subhomenl 
stria  distinct,  oblique  humeral  long,  extending  beyond  its  junction  with 
tbe  internal  subbumeral,  which  is  loui;er  than  the  first  dorsal ;  first  and 
second  dorsals  subequal  extending  two-thirds  the  length  of  the  elytn, 
third  and  foui-th  equal  and  slightly  shorter  than  the  preceding  two, 
fourth  dorsal  rarely  arched  at  base,  and  then  the  arch  formed  of  punc- 
tui-es,  sutural  stria  bhort,  scarcely  extending  beyond  the  punctured  space. 
Proi)ygidium  and  pygidium  rather  densely  and  coarsely  punctured. 
Probternum  in  front  moderately  convex,  stria)  anteriorly  divergent  and 
slightly  a&cendiug.  Anterior  tibiae  finely  denticulate,  middle  and  hind 
tibia)  biseriately  spinulose.     Length  .16-.24  iuch  ;  4--6  mm. 

Some  of  tbe  smaller  specimens  of  this  species  resemble  distingvendut 
very  closely. 

A  very  abundant  species  occurring  along  the  entire  plains  at  the  eastern 
base  of  tbe  Rocky  I^Iountains,  and  westward  along  almost  the  entire 
Pacific  region. 

S.  imperfectus,  Lcc.  Bost.  Joum.  Y.,  p.  70,  pi.  5,  fig.  8. 

Black  shining.  Head  sparsely  punctured,  frontal  stria  entire.  Thorax 
smooth  at  middle,  and  near  the  sides  with  a  coarsely  punctured  space 
distant  from  the  margin  and  with  the  punctures  more  sparse  posteriorly, 
basal  region  with  a  few  coarse  punctures.  Elytra  at  apex  sparsely  pimc- 
tured,  punctures  extending  in  the  first  interstria,  which  is  also  slightly 
wrinkled  near  the  base  ;  external  subbumeral  distinct ;  oblique  humeral 
long,  bitid  at  tip,  the  outer  branch  joining  the  internal  subbumeral  which 
is  slij^^htly  longer  than  tbe  first  dorsal ;  dorsals  1-2-4  subequal,  extending 
slightly  beyond  the  middle,  third  dorsal  much  shorter  than  the  others, 
fourth  dorsal  sli^j^htly  arclied  at  base,  sutural  very  short,  represented  by 
a  few  closely  approximated  punctui*es  near  the  middle  of  the  elytra. 
Propygidium  and  py«ridium  moderately  densely  and  coarsely  punoturedy 
the  latter  slightly  retlexed  at  the  sides.  Presternum  moderately  convex, 
Btritu  in  front  divergent  and  slightly  ascending.  Anterior  tibia)  finely 
denticulate,  middle  and  hind  tibiie  biseriately  and  rather  coarsely  spinu- 
lose.    Length  .18  inch  ;  4.5  mm. 

This  si)ecies,  from  the  figure  and  description,  appears  to  be  closely 
allied  to  conrinnus,  Mann.,  from  Siberia,  but  it  has  a  longer  third  stria. 
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Man.  MoL.  IMS.  p.  «>.  pL  IS,  ftg.  la 
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tavand  joiBfaig  dw  intemkl  (nbtuiiBml,  wUeli  is  longar  tfaaa  Um  Ami 
donal ;  dotwl  atrhb  tnbeqiial,  «.xi«Mling  oUghU?  wimMl  tlw  wiiiMlt. 
ftonnli  ardiing  u  Imuc  aoA  jviiung  tba  sniiitMl,  wkidi  is  namUi'  Mrtirh 
WMBctinm  iB^isnupud  notr  ibe  Imm.  Py^tun  and  ftan^diwm 
eotnelf  and  ratlter  ■Jenadjr  ponctmr^  ProMenrom  bruad.  slrav  riiintr* 
gam  in  frnat  and  scMwIy  aaoeadiug.  Antenor  tlbija  flncjf  dooticulatv. 
Middle  and  biad  tibks  Sneljr  biacriatelj  apiunluoe.  Lrngtlk  .13-.IB  UkA; 
S-U  Miu. 

Par.  tre^ittinu,  Lee.  (ipiiiwi.  Lea.  >.   funrtli  don»l  ttria  arcJiIni;  al 
biM  and  Joinlag  the  6uti)nl,«>>icU  is  cntUs  aod  sumikIt  imprafived. 

Kal  etftn  ostending  to  tlii:  base  in  tlic  eatin  Ant  [nt«ntrta. 
ouUr  porUun  uf  tliu  a*oond.    Oregtin,  Utah. 
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Va)\  distingue iidiM^  Mars.  Sutural  stria  as  in  the  preceding.  Punc- 
tures of  the  elytra  extending  along  the  first  and  second  interstrial  siKices 
to  base.     Canada,  Wisconsin. 

Vav,  scjunctuif,  Mars,  (oreffonensis,  J  Mars.)  Sutural  stria  interrupted 
near  the  base.  Elytral  punctures  not  extending  forward  between  the 
stri;u.     Xew  Mexico,  Utah,  Wyoming. 

The  scries  before  me  being  very  much  larger  than  those  seen  by  Mar- 
seul,  I  find  myself  compelled  to  unite  all  the  above  under  one  name. 
The  latter  variety  may  seem  distinct  by  the  characters  given,  but  the  ex- 
tent of  punctuation  varies  in  all  the  forms  to  such  a  degree  as  to  lie  of 
no  value  \^'hatever  in  the  separation  of  species.  The  interruption  of  the 
union  between  the  fouith  dorsal  and  sutural  striai,  has  caused  Marseulto 
place  (liiitinyuenduK  and  Hejunefus  in  separate  groups.  I  have  specimens 
which  are  true  4f/u;ir^{/«  in  punctuation  with  the  arc  entire,  and  others 
even  with  the  sutural  interrupted  on  one  side  and  entire  on  the  otlier,  in 
fact  every  conceivable  variation  between  dutiinguendun,  the  most  densely 
punctured  form,  and  Hjunctus  on  the  other  extreme. 

Tliis  is  an  abundant  si>ecieR,  occurring  from  Arizona  to  Oregon,  and 
along  the  eastern  base  of  the  Kocky  Mountains,  and  eastwardly  to 
Canada. 

.   S.  impressus,  Lee.  Boat.  Journ.  V.,  p.  74,  pi.  5,  flg.  10. 

Black,  shining,  legs  piceous.  Head  very  si)arsely  punctulate,  frontal 
stria  interrupted  at  middle.  Thorax  at  anterior  angles  slightly  im- 
pi-essed,  disc  smooth,  sides  coarsely  punctured  to  the  extreme  margrin, 
base  coarsely  punctured  and  sliglitly  impressed  opposite  the  scutclluiu. 
Elytra  sparsely  punctured  at  apex,  punctures  sparsely  extending  to  base 
along  the  lirst  intcrstria,  which  is  also  wrinkled  near  the  base ;  external 
subhumeral  short,  humeral  oblitpie,  finely  impressed,  joining  the  iutenml 
suhhumeral,  which  is  slightly  longer  tlum  the  first  dorsal  ;  the  latter 
extending  tw^o-thirds  to  apex,  and  equal  to  the  third,  second  slightly 
longer,  fourth  shorter  than  the  third  and  arching  at  base,  joining  the 
sutunil  which  is  entire.  Propygidium  and  pygidium  coarsely  and  rather 
densely  pimctured,  the  latter  mure  sparsely  at  ai)ex.  Prosternum  moder- 
ately broad,  striie  slightly  divergent  at  ai)ex  and  not  ascending.  An- 
terior tibiiu  minutely  denticuhite,  middle  and  hind  tibia)  finely  biseriately 
spinulose.     Length  .14  inch;  8.5  mm. 

Two  specimens,  (Georgia. 

S.  Infaustus,  Lee.  Proc.  Acad.,  1852,  p.  40 ;  piceuny  \  Lee.  Bost. 
.Tourn.  V.,  p.  78.  pi.  5,  fig.  8. 

Piceous,  shining.  Head  si)arsely  punctate,  frontal  stria  wanting. 
Thorax  snim>th  at  middle,  sparsely  punctured  at  sides  and  base,  and 
slightly  impressed  at  the  anterior  angles.  Elytra  sparsely  punctured  at 
apical  half,  punctures  sparsely  extending  to  base  of  first  interstria ;  ex- 
ternal subhumeral  scarcely  evident,  oblicpie  humeral  very  fine,  widely 
separated  from  the  internal  subhumeral,  which  is  strongly  impressed  and 
longer  than  the  lirst  doi-sjil,  the  latter  extending  three-fourths  to  apex, 
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Striae  2-3-4  subequaL  «li*jhtly  shorter  than  the  first ;  fourth  arching:  nt 
base,  joining  the  entire  satiiral.  Pygidium  and  propygidiuin  nn"Hier- 
ately  coarsely,  but  not  densely  punctured.  Prostemum  hroa^i.  sj^arsely 
punctured,  stri^  deeply  impre-ss>ed,  slightly  direi^jent  in  fn>nt  and 
scarcely  ascend in^^.  Legs  brovmish  red.  Anterior  tibiae  finely  and  dis- 
tantly denticulate,  middle  and  hind  tibi»  finely  biseriately  spinulose. 
Length  .10  inch  ;  2.5  mra. 

Closely  allied  to  the  preceding  species,  differing  in  its  smaller  size, 
scarcely  evident  external  snbhumeral  and  the  disconnected  internal  sub- 
hucieral. 

One  specimen,  Pennsylvania. 

I  have  seen  specimens  from  Oregon  and  Vancouver,  differing  fn^m 
the  unique  of  infaurtuM  in  having  the  external  subhumeral  somewhat 
moi-e  distinct,  and  by  the  form  more  regularly  oval.  I  do  not  ftvl  in- 
clined to  separate  them  at  present,  as  I  find  no  tangible  character  on 
which  to  found  a  specific  distinction. 

Group  VL 

Presternum  more  or  less  convex  at  summit,  strise  entire,  divergent  in 
front,  terminating  in  a  fovea.  Supra-orbital  stria  rarely  present.  Thorax 
rarely  fimbriate. 

The  species  are  more  numerous  than  in  the  preceding  groups,  and  are 
distinguished  in  the  following  manner  : 

Pygidium  with  a  deep  marginal  groove. 

Gi-oove  following  the  entire  apical  and  lateral  mar- 
gins   ajnoicollis. 

Groove  at  apex  only assiniilis. 

Pygidium  not  gprooved. 
Thorax  not  ciliate  at  the  sides. 

Elytra  punctured  at  apex,  and  thorax  at  sides, 
only. 
Elytra  densely  aciculately  punctured,  strite  short.  cuba^cola. 

Elytra    sparsely    punctured,   stri®     moderately 
long. 
Fourth  dorsal  and  sutural  united,  the  latter 
strongly  impressed  at  base. 
Sutural  stria  continued  by  punctures  to  apex, 
elytra  at  apex  rather  coarsely  punctured. 

External  subhumeral  shorty  distinct conformis. 

External  subhijmeral  stria  entirely  absent. 

Dorsal  striae  hooked  at  base placidus. 

Dorsal  strisB  simple vescus. 

Sutural  stria  entire,  usually  joining  the  apical 
line. 
Dorsal  strise  1-3 -hooked  at  base;  thorax 

distinctly  punctured  at  sides. parumpuuctatus. 
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Dorf^al  striae  not  hooked  at  base ;  thorax 
very  minutely  punctulate. 
Sutural  stria  not  joining  an  apical  line, 

the  latter  obliterated  at  middle GonYBxiuscnlus. 

Sutural  stria  continued  by  an  entire  api- 
cal line minutns. 

Fourth  dorsal  arched  at  base,  sutural  inter- 
rupted at  base. 
Sutunil  stria  moderately  deeply  impressed, 
abbreviated  at  base  only. 
Color  piceous  ;  pyj^ridium  smooth  at  apex.  Bciuo& 
Color,  brownish  ;  pygidium  sparsely  punc- 
tured             Bcnipularit. 

Sutuml  stria  very  feeble,  interrupted  at  base 

and  apex wacoensii. 

Elytra  more  or  less  punctured  over  the  entire  sur- 
face ;  thonix  either  densely  punctured  over  the 
entire  surface  or  punctured  as  strongly  at  mid- 
dle as  at  the  sides. 
Fourth  dorsal  joining  tlie  sutural  by  a  strong 
arc ;  pygidium  modei-ately  convex. 
Sutural  stria  feeble  at  base ;  thorax  sparsely 

punctured laridni, 

Sutural  stria  strongly  impressed  ;  thorax  rather 

densely  punctured insertns. 

Fourth  dorsal  simply  hooked  at  base  ;  pygidium 
stnmgly  convex,  apical  portion  inllexed  at  a 

right  angle  to  the  superior  portion sequipunctatus. 

Thorax  ciliate  at  the  sides ;    head  coarsely  punc- 
tured ;  sutural  stria  interrupted  at  base ciliatns^ 

From  the  construction  of  the  above  table  it  will  be  inferred  that  the 
s]>ccies  ai-e  voi-y  cl(»8ely  allied,  and  it  is  probable  that  collections  made 
acrofss  the  continent  will  unite  some  of  those,  not  only  in  this  but  also 
in  other  groui>s,  which  are  sei»:inited  on  triding  characters,  which  are 
really  more  geographical  than  entomological.  I  have  united  three 
species  under  the  name  insert tm,  to  avuid  the  other  alternative  of  giving 
nearly  every  specimen  a  name. 

S.  {eneicollis.  Mars.  Mon.,  ISoo,  p.  424,  pi.  17,  fig.  CG;  Honi,  Trans. 
Am.  P:nt.  Soc,  1870.  p.  141. 

Form  moderately  i-obust,  surface  metallic,  thorax  dark,  elytra  greenish- 
blue.  IIea<l  moderately  densely  punctured,  front  slightly  impressed, 
without  stria.  'I'horax  impressed  at  the  anterior  angles,  disc  smooth,  at 
sides  coarsely  punctured,  punctures  more  dense  in  front,  margin  com- 
paratively smooth.  Kxternal  subhnnieral  stria  shoil  but  distinct,  hume* 
ral  i>l)1iiiue  moderately  impressed,  internal  subbumeral  deeply  impressed, 
apical,    not  joining  the  humeral ;    first  doi-sal  long,   extending  three- 
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bnrtliB  to  apex,  Heoond  diorter,  continued  hy  regular  piincturcK,  tliird 
bort,  luteal,  contiuued  by  irregxilMi  jiunnturcs,  fourth  hs  lung  m  !HSMnd. 
D(l  MiTiHiu'lf  c^uatinuvd,  btxHully  arching  at  bss«  uirt  Jolniug  tiie  iutural, 
■Itidi  is  entire,  but  ntbia'  fevlil;  imprcssnl  At  iUi  tiaaaU  portion ;  between 
«  f'-urtli  aDil  sutiirjl  hti  iriiit^ular  niwof  ]mnetun<soxti>iidiii|;8lIghtJy  in 
ront  iif  middle  lonntng  s  qu^mi  fifth  stru;  surfare  of  elf  tra  at  apex 
■aoderatolj  OoaTBel;  but  aparself  puncturod ;  pnncturc«  ooaraer  nesu  the 
MtitTV,  and  extending  moiv  anteriurly.  Fropjrgldinm  and  pygidium 
lenselj'  and  coarwly  punctuntd,  tho  latter  aomewhxt  ix^cuhtt*.  and  witli 
the  entire  ratirgin  snironndnd  hy  a  deep  groove.  Bod;  beneath  U.-mIc, 
legs  piceous.  Anterior  tibiae  multi<1entii^ulat«,  middlo  nnd  hind  tibiiv 
biseiiatel;  epinuUise.  Prosteniiun  mudaratel]reU'Tiit«(l.  bnt  nutanrinitt«, 
t  rliwrgeiit  in  front  and  strongly  AAocndent,  terniiuatlng  on  eat^hsiile 
n  front  in  a  fovea.    Length  AH  incli ;  4^fi  nam. 

One  specimen  fcom  Texas.     Resemlilca  peiuglranSeiiM  at  first  slglil,  but 

may  be  known  &om  eTery  other  tkiprinua  In  Our  fanna  by  the  unliro  mar- 

{innl  groove  of  the  jiygldium.    The  entire  snrfsoe  of  the  elytra  ha»a  few 

i  uver  the  entire  larfaoei  bnt  very  distantly  placed. 

8.  assimilis.  Payk,  Mon.  p.  (13,  pi.  ."5,  fig.  T ;  Mars.  Mon,.  1855,  p,  131, 

',  lig.  80  :  fjfrun^tn.  Knoch.  Hiig.  Slag.  VI-,  p.  34. 
Broadly  oval,  black,  shining.  Ilend  Kparsely  punctuUtc,  aupra-orbital 
n  obsolete.  Thomx  impressed  near  the  anterior  angles,  disc  smooth, 
8  coarsely  and  densely  punctured,  margin  smoother,  base  with  very 
tures  and  distinctly  impressed  in  front  of  seutellum.  Klytra 
Koaraely  punctured  at  apex,  punctures  extending  in  the  siitiirHl  region  Ij) 
e  middle  ;  external  subliumeral  stri»  short,  deeply  impivgiicd,  close  to 
e  marginal;  humeri  obliqne  not  joining  the  internal  siililiiiiiLVinJ, 
trbioh  is  rather  deeply  impressed  and  lermiuAting  in  punctures  at  a|>cx  ; 
Int  dorsal  extending  three-fourths  to  a [lex,  second  somewhat  shiirler, 
Uiitd  and  fourth  equal  shurter  than  the  second,  and  terminating  in  course 
ronctures ;  fourth  stria  joining  iJio  sutuntl  which  is  deeply  impressed  nt 
1  portion,  gradually  becoming  more  feeble,  and  not  atudning  the 
: ;  apical  mai^inal  stria  wanting.  Propygidlum  and  }iygidium 
sely  and  rather  densely  piractured,  the  latter  with  a  deep  marginal 
« at  apex,  and  a  slight  impression  at  tip.  Anterior  tihiiu  finely 
tanltidenticuiate,  mitldle  and  hind  tiblic  biscriatoly  sptnulose,  the  posle- 
nore  finely.  Prostemnm  smoiith,  broadly  convex,  etriiu  strongly 
isoendtng,  terminating  on  each  side  in  a  fovea.  Length  Ali^.iO  [noli  ; 
4-1  mm. 

Occurs  from  the  Middle  States  to  Texas. 

8.  cubEBOola,  3Iars.  Mon.,  180,1.  p.  IBT,  pi.  18,  fig.  8S ;  Horn,  Trans. 
m.  Ent.  Soc-,  I8T0.  p,  140. 

Black,  shining.  Head  spsrsely  punctureil,  occiput  slightly  impressed, 
<|)lIin-orbital  stria  subobsolete.  Thorax  smooth,  at  anterior  nngles 
llnmdly  impressed,  hI  Hides  punctured,  ciareely  In  front,  more  tinely  and 
sparsely  toward  the  base  and  tlie  extreme  margin,  b.kiitl  margin  with  n 


I  i  1 1  o  ■ » ."  0 v^;i r'K? ; . ;  a c  L uri.  -i.     EI y  -  :-:i  .ie  use  1  y  ic iculatel y  pu uctured  at  apicaA 
t vv i.v- [ ; , ; : . >....•:,  r ;;:»>•: X :*: r:i i:: :i:  ^o  ". h l'  L ;4a€ :$  ••f  all  t he  iiiterstrife  except 
iIk'   ::::ii.;-:   ■.■  w"..  .'liii  <:ii.ii-LSit-nil  l-I-'m;  ti«  the  mar;^iiiAl,  short,  humcrsa\ 
Ni3-u:.'.y  .'..■•■.. ^^1".    :iv:'u.il  -;i  ii  :;L:ei-:u    ri.j.irt.'^iiteil  by  a  few  puiicture«^\ 
lii>i   ii.'i-^l  oxrcnil:::^  '  eyi:»L  '!.e   :i:iii«.i'.e.  «riit  O-^J—t  short,  subeqiLA:3a\i 
tVMurli  a:-i  liLiu  I'  ■  .I'*:   '.'i-i::u  '.I:-*  "•iiTJiril.  which  U  entire aud C4jDtimic»'  -a* 
>*  itii  i\\\-  .i^'tcil  :u.i:*v:i:m1.     l':*'.'i_  y:i'..h  :ni  ..'••ar^ely.  but  sparsely  pmictur^^.=2d. 
l\\j:ut'.;i;ii.  o'liv',  \.  -i»»i'.>  *Ii_;iit!y  r*-r!eX'?ti,  sart*;ice  coarsely  and  moderati 
ociiM-'y  'iiiuicc:.ir'.-l.     Av.-.eii.  r  ::i.-ur  r^nt-'.y  lUutirulate,  luiddle  and  hi 
libiif  :'!»<.•  ii.iu'v  >;'i::;".--.'jr.     c':''.."-r.i;r'.;Al  >£rL.f  •liver;j:out.  strongly  ascei 
iii;i.  uriiiiuati:^  :li  :":'  ..*: :::  \  i''»v..'.i.     Lcii^a,  .10  inch  ;  4  mm. 

V > I u  s I 'c c : : : : cii  : : ;  '.k y  . a  j i : le c  :i:«.- 1 ii  X •; y  v V est.  othe »  wi U  probably  oo-      ^cur 
in  Florivlii. 

S.  coulormis,  !••..  "m.^c  .;.  urr..  V..   i\  :-2,  pi.  "».  tij;  T;  Mars.  3I<       "■«!.. 
1>.V..  y,  *>♦,  pi.  i^.  ••^-.  T..:!. 

lil.i.  k.  >;uM!r:;.     :■...-. Ill  >j.jrv.'ly  :■::  !.:":;!Lite.  supn»-*.»rbital  stria  enti^^^wly 
w.iiuini;.      Vlivirav  -i::..  •■til  a:  ruiini!.^  Ttirii  :'.;rt'd  nt  the  sides  to  the  ex- 

tiviM*-  i!v.ii-);i:i.  piijiv:-;.Lt'vl  *j.'iicc  :;  trr'W..>c  .it  mi-Idle.     Elytra  coarsely  hut 

iu«i  Joiis^'U  piiiictiip.'i  At  Ai-i  \.  ; -.Lii  c ■■.>.' stV»riiiitii;An  irregular triaugi ilar 

?»pa\v,  e\temliiu  -*t  s..:;ure  sliL;L:r'.y  '.:i  ip-iic  of  middle  ;  external  sub 
iiicial  short,  c^'^c  :■.»  :::•.  I'Mr-^iiiA!.  '■.■.'.vierul  very  tine,  internal  su) 
mciMl  slum,  sMilui'*.;!!  ,\iid  :ii.»«.lo[ii:*.>.  .ii.tiily  Lnipn.-s.M.*d ;  lirst  dorsid 
teiidiii:^  K»i;i-iii*Lii-»  I"  i^..  \.  :-•!-;,  ^ :-.ii hi. illy  <1  •..•::*  r.  the  fourth  ai^cL 
juiiiiiii;  il.c  sii;.'.;'.m1  \\!.:v.'!l  v\'.i:.!«»  bW.-rhiid>  to  aj-^'x  and  thence 
timuii  b\  pu!;ri'ii\>  ;  .i;.-:-.a'.  iu.i:-^::M!  lino  ^.-^-liU' rated  near  the  suti 
r\L::'i!"am  .H'.ii  iir":N,;  i:  ::•.  •).  n>.  v  i::-'.  i.-. mt^l-Iv  piincUuvd.  Antei 
tilili  t=.:5o'.\  'l  :ru  ■■.'.. i'..,  :..:'M1..  i-.^.  . .  ii*  \\  ^['\'.,i\-"i^\  hinder  spin ulust^^  -'t 
ajvx  i»!r.\.  pM'^ti  ■;!  iiri  ^tp-.^"-  cv.vix.  ^riia-  divti^^ent  in  frc:^  "ty 
as»i  ^-.ilin^.  t»  i!iii!ia::i.^  ::;  .i  i"".'-i.a.  .iiitLii-'iiy.  Length  .l».»-.r2  \n:^^^i 
•J.-^-'J  mm. 

i»tvur^  t'lom  l\:'.:»-\h.iiiia  t  •  *  I. ."•:■::  ia. 

S.   plajidiis.  Kr.  Jaiirb..  l^W.  j..  i^..  :  .Mar*.  M.>n..  I'^o;,  p.  444,    :M.^^' 
11.  No.  '\'\  ivji.  l'.»^  bis;  :.":>;.»,  I.tv-.  Vv^*^:.  Acad.  lV,:i,  p.  :][:,, 

Hhuk.  shiniii;,'.  Hl;u1  rinely  puuctiiiau-.  >Mpra-orbital  stiia  six  ^ 
ub.^nU'tf.  Th«ira\  swi«>'tli  at  middle,  sj-aixdy  i>iin^tuivd  at  the  ^id•-?*• 
Klytra  siiar>oly  but  rather  ctiiir^ely  j'Ui:i;:uivd  at  the  apical  third;  t*^" 
tenial  Mibhumi.ral  .-^tria  absent,  hunieral  :::ie,  internal  siibhunioral,  sho**' 
apical,  separ.iied  fr«»in  the  humeral  :  lii^r  dt»rsal  deeply  iiupresseil  in  it-** 
entirt."  len;rth,  ixlendiii;;  lK"Vi»n»l  the  midille,  seo»»nd  souiewhat  lon;»ei'» 
j^radually  le>s  ileeply  iiiipres>eti  to  tip,  third  and  t*«»iirth  sul^-eijual.  tU^ 
latter  anhin;:  at  base,  Joining:  the  sutural  which  tloes  m»t  attaiutho  tipt'^ 
the  elytra:  aj.i*  al  niar^nual  line  obspleie  at  nrMilIe.  riopyffidiuni  sparsely 
pniHlin-ed,  j»y;;idium  sparsely  i»unctured  at  base,  ^nadually  bect>min^ 
hhorter  at  aju.x.  Prt»siernuni  rather  acutely  convex,  stri.'e<liver;reiit  aiU^ 
asermliii;;.  Lejrs  pi c».<.>- rufous,  anterior  iibi;e  linely  denticulate,  niiddl*' 
and  hind  tibia:  linely  biseriately  .»jpiimlo>e.  Length  .n><-.lo  inch  ;  '.i-2.3 
mm. 
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Head  opnrEcl}-  und 

iltlie  sides,  aitd  with  a  njw 

i  sparsely  and  muileriitely 

jxteoding  betwi 


'Occurs  ID  Georgia  aud  Missouri.  Closely  allied  to  eonformit,  but 
Iffeni  by  tlie  abiteiioe  of  I.Le  extemnJ  subliuniei'al,  and  the  thiirux  tnncb 
lOre  finely  punotulnte  at  tUi.'  sides.  It  is  vuuipared  by  Uarseul  tn  tiefi- 
ttv*,  vritb  wliat  it  appears  to  liuve  very  little  in  common.  ■*■'.  Intuhrit, 
BO.,  is  a  Tttricly  with  tbe  inlerual  subhumeral  I'eilnced  to  a  point. 
B.Teacua,  Mare.  Mon.,  18S3,  p.  488,  pi.  17,  fig.  100. 
Oblong  oval,  block,  shining,  moderately  c 
Bsly  punctured.  Thorax  sparsely  punctured  ai 
r  oontw!  punctures  alou};  the  base.  Elytra 
mrsely  pnnctured  at  the  apical  half,  punct 

;  «xt«rual  eubliumeral  tttria  entirely  abiieuti  oblique  humeral  mod- 
■l»t«Iy  impi-essed  ;  internal  subbumenil  ahoi-t  apical ;  dorsal  Htriic  deeply 
IBpreaseit  and  punctured,  first  dorsal  extending  four-Dnjis  to  a|)ux,  and 
It  tip  approaching  the  second  dorsal,  socond  and  third  nearly  ei|ual, 
iHgbtly  shorter  than  the  Brst,  fourth  somewhat  shorter  thiiu  the  third, 
Inching,  nt  ba«e  joiuiug  the  sutuntl  wbiok  extendi!  three-fourths  to  apex. 
*ropygidinm  moderately  densely  puQctured,  pygidium  rooi«spai'Hely  and 
Inely  punotured,  gradually  smoother  toapoi.  Anteriortibiiu  finely  dun- 
itoutate,  middle  aud  hind  tibite  finely  spiuulose.    Length  .12  inch,  'i 

Tbis  species  is  very  closely  allied  to  pincidui,  Er.,  but  dJiTcrs  tu  its 
IbH  convex  form  and  more  broadly  convex  proBtemum.  Tlie  elytral 
Hlnctures  are  liner  and  more  densely  placed,  but  extend  more  anteriorly 
Bid  also  between  the  stri-e.  The  striiu  are  nisi)  longer  and  not  hooked  at 
always  is  the  case  in  placUlui.  }tarseul's  figure  of  t^dir'Mi  is  not 
luraoteriBtic. 

Thriingh  ithe  great  libemlity  of  M.   Marseul,  I  have  been  enabled  to 
Rndy  this  nniipietype  from  his  cabinet. 
Occurs  in  Texas. 

B.  parmnpunotatufl,  Lcc.  Col,  Kansas,  18-^9,  p.  7. 
.  Broadly  oval,  castanooiis,  shining.  Head  sparsely  punctured,  supra- 
pUtol  striit  obnolete.  Disc  of  thorax  smooth,  towards  the  sides  sparsely 
ifot  not  densely  punctulate,  punctures  extending  along  the  base  in  a  mud- 
^mtuly  wide  space.  Elytra  sparsely  punctured  at  apex,  punctui-es  very 
Mrsely  extending  to  ba^e  along  the  suture  ;  external  subhumeral  very 
Obe  to  the  marginal  and  scarcely  distinct ;  oblique  humeral  moderately 
not  joining  the  internal  subhumeral  which  is  feebly  iin. 
first  dorsal  extending  four-fifths  to  apex,  second  and  third 
viinal,  very  slightly  shorter,  fourth  extending  to  middle,  arcliing  at 
I,  joining  tlie  sntural  which  is  entire  ;  apical  marginal  Hue  obliterated 
■the  suture.  Propygldium  sparsely  puncttired,  pygidium  more  densely 
DOBTMily  punctured  except  near  the  apex.  Prostemal  stniB  divergent 
1y  ascending.  Motastemum  very  coarsely  punctured.  Anterior 
finely  denticulate,  middle  aud  hind  tibiie  finely  biserlately  spinu- 
Length  .12  inch;  ~ 
A.  e.  ».— 


Hv-ni  '  «iw  [J OBJ  a. 

Tl:o  iu»rsi»l  stri.r  1-3  an?  all  hot-kkeil  at  base,  or  rather  have  a  short  pro- 
%v>'<»  owiuiin^  ivirallol  with  the  base. 

\  *!'.(•  >{>«x*iiiuii.  Kuii»a^     The  |Mile  color  may,  in  part,  be  due  to  imma- 
turity. 

S.  i*0'ivoxiu*culus».  Mars.  Mon..  IS-w,  p.  404,  pi.  19.  fig.  111. 

li'..w  k.    sbiniii-^,  siirfnoo   with   faint  bnmzo  tin^.     Head  puuctulat^ 
siipi.i  .*:\>ii.tl  Mri.i  ol«<^oloto,  fixmtal  stria  viKible  at  the  sides.    Thoi 

siiu^*(li  .11  niiiiiilo.  ^ith  a  hnxul  s|iiu^  at  sides  and  very  minutely  puo c* 

tul.it«'.  ;Uul  .It  huso  nu>n^  t."iMin>t'1y  puuoturoil.     Klytra  very  sparsely  pui 
tuivii  .11  ;i}M\'.t1  t  hi  1x1.  puuoMin^s  oxtending  within  the  strife  and  alon;;  t' 
MitMi>  iM  t'lxMit  ot'  nutUilo  :  o\u*riial  subhunieral  entirely  absent,  humei 
\i\\%\  oMi«|uo.  not  joining;  tho  s&hott  internal  Hubhumeral ;  first  dorsal 
toiidui':  rour-iitths  toa]H'x.  *J-^^-4,  gradually  and  but  slightly  shorter. 
l.ititM-  ^lulniit;  .It  Ki.^ojtMikiii};  tho  sutural,  which  is  entire,  apical  niargii 
luMM>1>sii|ri«< .     rnipy^iiliuni  and  py^idiuni  moderately  d Jhsely  punctui 
Prosinn.il  stria'  tliver;;eui.  tVvbly  asivndinp.     Legs  brownish-ri'd,  an 
rior  tihur  lino  dentioulate,  mtd«lle  and  ]H>Kterior  iinely  biseriately  s-pii 
h»»>o      1  nmih  .10  ineh  :  ',* ."»  nun. 

Oui'  Npi^Miiien  I'lXMu  NiUtli  i'aivlina,  from  the  collection  of  the  late  ^EZZDr. 
/iiuutn  uuiiin. 

S.  iiutnitus.  l.oo.  Host,  .louni.  V.,  p.  73,  pi.  5,  fig.  9;  Mars.  Mon.,  VJ        ''V?, 
p.   1^1*..  pi.  IS.  lijv.  101. 

ni.i.'U,  with  sli^h!  tin:;e  of  hron/e,  shining.    Head,  sparsely  punctuh^      ite, 
su]«i.i  nihil. il  Ntria»  \\.iitiiii<r,  frontal  stria  oh'-olete  at  the  sides.     Thoir^ — -nu 
Mn«M»tli  .il  midilh',  mmy  tiiu'ly  ami  spai'srly  imnctulato  towards  the  si(^^0(?if. 
r.lxii.t   \rr\  sparsi'ly  puiirtnlato  at  the  apiral  thiixl,  pnnctnrcK  extend       J";j 
I'tM  w.uil  ;ili»n:4  thi' Nunnr.  in  fn »Mt  i»t*  the  midille;  external suhhumeralstizr-  ria 
w.uiliu  ;.  ohliqiio  liiMniM.iI  miMhM'atrly  impressed,  usually  continuous  w —      JtJi 
th«'  rMiMiial  siihlnnurial   \vlii<'h  I'vtcnds  thn'O-fourths  to  ai>ex  ;  tirst  :^v.  "•! 
sriMuiil  ihMs.iIs  niual  t'Mrtiilinj;  thivr-fourths :    third   extending  .sliglv      ^'X 
lu'NiMul    miililh',    anil   fourth  to  niiildUMMily,  joining  the  sutural  wh     "3ch 
attains  thr  ajM'x,  ami  continuiMl  l»y  the  apii-al  line  to  the  marginal.    Pro  "^^^y- 
^;i»linni  ami  ]>ygi«linni  spars«'ly  pnuiMnrod.     I-egs  rufous.     Anterior  til— 
linrl,\   tU'iitirnlat**,   inidillo  and   hind   tibia*  Iinely   biseriately   .spinuU^ 
I'rostiMiia!  stria*  divergent  and  strongly  asoending.    Length  .OSinoh;  "2  ni 

'i'lii'i  spnirs  is  very  olosrly  allied  to  tho  ]»nM*oding,  and  diflers  prii 
pally  in  tlu^  longer  inli*rnal  subhuineral.     The  elytral  imnetui'cs  of  t 
spi'iiis  art;  coarser  and  much  le.ss  closely  placed  than  in  r<>/</>,j'/>/^,'?/r     -'^^ 
In  thf  •*(a1alogus  ((uMum.  and  Harold)  i>.  7^0,  this  Ki>ecies  is  placed        ^^ 
synonynnMis  with  jtlenus/^  which  it  does  not  evi?u  remotely  resemble. 

Orirnrs  in  the  Middle  States. 

S.  KciKHUH,  Lee.  Ann.  Lye.  V.,  p.  108. 

Pirrons,  shining.      Vertex  very  minutely  punetulate,  clypcus  ni""o=^^' 
KUpra-(»rbital  stria  obsjolete,  frontal  visible  at  tho  sides.     Thorax  witl»     ^ 


J  "31  rHoro. 

tlistaot  fine  punctures  on  tlie  dUc,  at  sides  very  spanel;  punctulnte. 
lytin  Hjiaraely  pancture<l  at  apex,  punctureE  at  midille  extending  two- 
irdu  to  base.  External  subliunieral  very  short,  humeral  obliijue,  Huel; 
ipres«ed,  not  joining  the  internal  subhuiueral  wliicliis  short  and  ileeply 
ipri-'Ssed,  dui'sals  1-2—3  equal,  extending  sligliUy  beyond  tlie  middle, 
tarth  shorter,  arching  at  base,  sutui-al  deeply  imprasaed,  basal  third  ob- 
crated,  joining  at  Apex  tbe  marginal  lino.  Propygjdiutn  and  pyifidium 
iraoly  and  rather  finely  punctured.  Pro«ternnl  atriie  divergent  and 
U'ly  horizontal.  Legs  bronnitJi-red,  anterior  tibis  finely  denlieu1»te, 
dddle  and  hind  tibioi  finely  biseriately  spinulose.    Length  .0IJ-.U6  itieh  ; 

One  of  the  smallest  flpecios  of  Saprinus  and  readily  linown   by  the 
Uu-acters  iu  llic  tuble.     From  yerrip-i'l'iriii  it  moreover  difTers  by  tbe 
birelynnootli  disc  of  thorax,  which  in  that  species  is  moderately  coarstly 
t  ftparsoly  punctured. 
Occurs  in  California. 

B-  sorupularis,  Lee.  Proc.  Acad.,  ISoO,  p.  SIS. 

FiceouB,  Bhining.  Legs  bruumiah-red.  Head  sparsely  punotui-ed,  frontal 
slightly  visible  at  the  aides.  Thorax  very  Bparsely  punctulate  at  the 
more  coarsely  and  densely  at  the  sides.  Elytra  at  apex  sparsely  punc- 
ired,  puuctures  flue  at  apex  and  extending  in  the  iDten>tri»  and  Butural 
tee  nearly  to  biwe  ;  external  suhhumeral  short  but  distinct,  humeral 
ely  impressed,  internal  subhumernl  finely  impressed,  diecoiinccted  ; 
it  dorsal  extending  to  middle,  second  and  third  BOmentuit  longer, 
irth  slightly  shorter  than  firat,  arched  at  base;  sutural  finely  impi-essed, 
lal  tliird  obliterated,  attaining  the  apical  margin,  apieal  line  obsolete. 
topygidium  and  pygidium  Hpursely  and  rather  finely  punctured.  Ante- 
tr  tihiu)  finely  denticulate,  middle  and  hind  tibis,  finely  biseriately 
[nulose.    Lengtli  .06  inch  ;  l.S  mm. 

Kesembles  l/iridiii,  which,  however,  ha^  the  sutural   abbreviated  at 
and  the   thorax  nearly  as  closely   punctured  at  middle  as  at  tlio 

Oocurs  in  the  Southern  States. 

S.  waooensis,  n.  sp- 
:road)y  oval,  black  shining.    Front  sparsely,  olypeus  more  densely 
ictured ;   supra-orbital  stria  obsolete,    frontal  visible  at  the  sides. 
iotAX  smooth  at  the  middle,  moderate  densely  punctured  towards  the 
leB,  marfpn  smoother.    Elytra  sparsely  punctured  at  apex;  pune 
rniing  a  triangular  space,  the  apex  at  the  basal  fourth  of  the 
temAt  Ruhhumcral  wanting,  humeral  fine,  oblique,  internal  suhhumeral 
Boletc ;   Srst  dorstfl  extending  four-flftlks  to  apex,   second  and   third 
krly  equal,  slightly  shorter  than  first,  fourth  extending  to  middle  only, 
ibed  at  base  ;   sutural  short,  feebly  impressed,  apical  fifth  and  basal 
il  entirely  obliterated.     Propygidlum  and  pygfdiiim  coarsely  but 
■ely  punctured.    Prostemal  striie  divergent,  feebly  ascending,  pros- 
lum  broadly  convex.    Legs  brownish  red,  anterior  tibiio  finely 
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Horn.]  OOO  [June », 

Tho  dorsal  striie  IS  are  all  hooked  at  base,  or  rather  hftve  a  short  pro- 
cess extend iof^  parallel  with  the  base. 

One  specimen,  Kansas.  The  pale  color  may,  in  part,  be  due  to  imma- 
turity. 

S.  convexiusculus.  Mars.  Mon.,  1855,  p.  404,  pi.  19.  fig.  111. 

Black,  shinincr,  surface  with  faint  bronze  tiu^.  Head  punctulato, 
supra-orbital  stria  obsolete,  fi*ontal  stria  visible  at  the  sides.  Thorax 
smooth  at  middle,  with  a  broad  space  at  sides  and  very  minutely  pane- 
tulatc,  and  at  base  more  coarsely  punctured.  Elytra  very  sparsely  punc- 
tured at  apical  third,  punctures  extending  within  the  stris  and  along  tbe 
suture  in  front  of  middle  ;  external  subhumeral  entirely  absent,  humeral 
fine,  oblique,  not  joining  the  short  internal  subhumeral ;  first  dorsal  ex- 
tending four-fifths  to  apex,  2-8-4,  gradually  and  but  slightly  shorter,  the 
latter  arching  at  base  joining  the  sutural,  which  is  entire,  apical  mai^inal 
line  obsolete .  Propygidium  and  pygidium  moderately  ddksely  punctured. 
Prosternal  striio  divergent,  feebly  ascending.  Legs  brownish-red,  ante- 
rior tibiie  fine  denticulate,  middle  and  posterior  finely  biseriately  spinu- 
lose.     Length  .10  inch  ;  2.5  mm. 

One  specimen  from  North  Carolina,  from  the  collection  of  the  late  Dr. 
Zimmermann. 

S.  minutus,  Lee.  Bost.  Joum.  Y.,  p.  73,  pi.  5,  fig.  0;  Mars.  Mon.,  1855, 

p.  486,  pi.  18,  fig.  104. 

Black,  with  slight  tinge  of  bronze,  shining.  Head,  sparsely  punctulate, 
supra-orbital  stria)  wanting,  frontal  stria  obsolete  at  tlie  sides.  Thorax 
smooth  at  middle,  very  finely  and  sparsely  punctulate  towards  the  sides. 
Elytra  very  sparsely  punctulate  at  the  a])ical  third,  punctures  extending 
forward  along  the  suture,  in  front  of  the  middle;  external  subhumeral  stria 
wanting,  oblique  humeral  moderately  impressed,  usually  continuous  with 
the  external  subhumeral  which  extends  three-fourths  to  apex  ;  first  and 
second  dorsals  equal  extending  three- fourths ;  third  extending  slightly 
l>cyond  middle,  and  foui*th  to  middle  only,  joining  the  sutural  which 
attains  the  a]>ex,  and  continued  by  the  apical  line  to  the  marginal.  Propy. 
gidium  and  pygidium  sparsely  punctured.  Legs  rufous.  Anterior  tibi» 
finely  denticulate,  middle  and  hind  tibiie  finely  biseriately  spinulose. 
Prosternal  striiu  divergent  and  strongly  ascending.   length  .08  inch;  2  mm. 

This  species  is  very  closely  allied  to  tlie  preceding,  and  differs  princi- 
pally in  the  longer  internal  subhumeral.  The  elytral  punctures  of  this 
species  are  coarser  and  much  less  closely  placed  than  in  conrexiusculuM. 
In  tho  '^Catalogus  (Gemm.  and  Harold)  p.  789,  this  species  is  placed  as 
synonymous  with  plenng,*^  which  it  does  not  even  remotely  resemble. 

Occurs  in  the  Middle  States. 

S.  scisBUS,  Lee.  Ann.  Lye.  V.,  p.  108. 

Piceous,  shining.  Vertex  very  minutely  punctulate,  clypeus  rugose, 
supra-orbital  stria  obsolete,  frontal  visible  at  the  sides.    Thorax  with  a 


ftw  diwhwrt  fiiw  pwnrtHW*  en  tb*  dise,  Kt  *Uh  mj  ^mmij  piuicUilalc 
Elylni  sjavacl;  tmnonirail  U  ttptx,  puactiit««  ftl  niiMl«  rx1i>niiin);  linv 
Uiinls  tu  hMe.  Extcnil  mUtnnwnil  vcrj  sbort,  bvHwnU  oUlqtMi,  flnvt]' 
imities^nl,  Dot^ominc  llMiDWnul  wUiumn*!  vihichtsdkirt  *»><  ilMplj 
impTcsMil,  dontds  t-3-3  c^imI,  DXtcadinf;  Ati^liilj-  beytmd  tbc  midiUt, 
fvnilfa  dtonar,  skU^  at  buat  tolBnl  il«a(>l)r  iBiprtssMl,  b*tal  Ihint  oT 
ItteratedL  joining  nt  apex  tlte  nBiKiiMl  Imc-  ProprS^'utn  bikI  |>.V|ci(U 
sfMnelf  wad  ntbw  ns*(]r  (niMmnd.  rratUnut)  Mriw  di^rvrironi  i 
oeArlj  Iwriaonlal.  Leg*  lMOwiud»-ivd.  Miterior  Uliuc  finely  dctitk-ulnl 
niddto  nnd  hind  ubw  Anetj  bbcHnlcl;  spinulos*.    Length  .Wt-.U8  iB<' 

One  of  the  snialkst  specios  nf  Saprinue  uiil  rMulIljr  kiii^wn  bj  I 
cbanu'ters  iu  Uie  tabl«.    From  lerupHlari*  it  muwover  diRtrs  by  1 
entirrI;snioi>lh  disc  or  thorax,  irhk-li  iiiUuttep(cJt«i»inoiierat«lyM 
but  spai'sely  punctated. 

Occim  in  C^iforain. 

8.  Bcrupnlsris,  Lee.  Proc.  Ai-ad..  ItQS,  p.  Sirt. 

Piceiiiis,  shining.  Legs  brownish -ivd.  Hc«i)  sp»ra»1y  ponoturod,  franta 
Btritt  tiligbtly  visible  at  lli«  sides.  TliuraJC  very  Bpaitcly  punctulntiMit 
disc,  more  iMarsely  anrt  densely  nt  the  sides.  Klytw  at  apex  apureoly  pnw 
tured,  punchiteE  fine  at  apex  iiud  eitvndiitg  in  the  intx-rstriw  aitd  sutiiif 
Bpncc  nearly  to  bate  ;  external  subhnnieral  short  but  dintinet,  htunoll 
fiuely  inipreMed.  internal  aubbumenl  Hnely  inipruBsud,  diBcuiuiPutM! 
tirst  dorsal  cxtencli:ig  to  middle,  Rccund  and  third  BomoKhnt  lon^ 
fonilli  Mii-ii I ly  shorter  thanltrst,  arclied  at  base;  sutural  lluv  1y  iv 
bastt]  third  ublitrrated,  atbiiuiug  the  iiplcal  margin,  apical  liun  ulwiiloH 
Propygidiuin  ami  p;K>diuni  sparsely  and  nther  llnely  punuCured. 
rior  tibiw  tinaly  denticulate,  middle  and  bind  tibin,  finely  biseriatol 
Bpinulose.    Length  .IHi  inch  ;  I. A  miu. 

Rt'SL-mbloB  laridut,  which,  however,  has  the  sutural  abbrvvbitt>d  \ 
tlpex,  and  the  thorax  nearly  aa  closely   pnncturod  at  miitdlo  ns  iil 
sides. 

Occurs  in  the  Southern  States. 

8.  wacoenaia.  n.  Hp. 

Broadly  ovivl,  black  shiuing.    Front  sparsely,  clypons  mor^  di'n 
puncturud  ;   supra-orbital  stria  obsolete,   frontal  viflible  nt  the  sii 
Thornx  eniootli  at  the  middle,  moderate  densely  punctured  towardit 
■Ides,  margin  smoother.    Elytra  sparsely  punctured  at  apox;  punctui 
forming  a  triangular  space,  the  apex  at  the  basal  ronrth  of  the 
exteruid  Hubhumcral  wanting,  humeral  Qne,  obliiiue,  internal  siihliuiuoi 
obsolete;   Drst  dorsifl  extending  foiir-firthB  to  ajjei,   seoond  and   tiili 
nearly  equal,  slijtlitly  shorter  than  first,  Tourth  extending  to  middle  only, 
arched  ut  base  ;   sutural  short,  feebly  impressed,  apical  fiflb  and  bnMil 
third  entirely  obliterated.     Propygiilinm  and  pygjdinni  coarsely  but  not 
demwly  punctured.    Prostomal  atriie  divergent,  feebly  ascending,  pKMij 
tornum  broadly  convex.    I>egs  bronniuh  red,  anterior  tibiie  finely 
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late,  middle  and  hind  tibise  finely  biseriately  spiniiloBe.  Len^h.lO  inch; 
2.5  mm. 

This  Bpecies  in  its  general  aspect  resembles  convexiuteului.  It  is  the 
only  specieH  in  the  group  with  both  subhumeral  stri®  obliterated,  and  with 
the  siitura]  also  obsolete  at  base  and  apex. 

One  specimen  (No.  540)  collected  by  Mr.  G.  "W.  Belfragc,  at  Waco, 
Texas. 

With  the  next  species  begins  a  small  group  in  which  the  thorax  is 
punctured  over  its  entire  surface,  always  equal  (or  very  nearly  so)  at  the 
dine  and  sides.  The  elytra  are  also  punctured  from  apex  to  base,  and  like 
the  thorax,  nearly  equally  over  the  entire  surface. 

S.  laridus,  Lee.  Ann.  Lye.  V,  p.  108. 

Piceous,  shining,  legs  brownish-red.  Head  rather  coarsely  punctured, 
supra-orbital  and  frontal  stpse  obliterated.  Thorax  coarsely,  bat 
sparsely  punctured,  slightly  more  densely  at  the  sides,  in  front  of  scutd- 
lum  sliglitly  impressed.  Elytra  sparsely  punctured  over  the  entire  sur- 
face, somewhat  less  densely  at  base ;  external  subhumeral  short,  but 
distinct,  humenil  oblique,  rather  deeply  impressed,  separated  from  the 
internal  subhumeral  by  a  very  slight  space,  the  latter  stria  deeply  im- 
pressed at  the  basal  portion,  extending  three-fourths  to  apex;  dorsals  1-4 
sub-eiiual,  extending  slightly  beyond  the  middle,  the  fourth  arcuate  at 
base  joining  the  sutural,  which  is  rather  less  impressed  at  basal  third  and 
apt  to  become  obsolete  and  obliterated  at  apical  fourth.  Propygidium 
and  pygidium  moderately  coarsely,  but  not  densely  punctured,  the  latter 
much  smoother  at  apex.  Prost^rnal  striio  stnmgly  divergent  and  slightly 
ascending.  Anterior  tibial  minutely  denticulate,  middle  and  hind  tibiie 
finely  bistjriately  spinulose.     Length  .00- .08  inch  ;  1.5-2  mm. 

It  is  in  tills  species  that  the  smallest  representatives  of  the  genus  Sap- 
rinus  occur  in  our  fauna.  In  its  asi>ect  it  recalls  ncissus  but  differs  in  its 
punctiuitioii  and  other  characters  as  given  above. 

Occurs  in  California. 

S.  insorta3,  Lee.  Ann.  Lye.  V.,  p.  107 ;  obdactus,  Loc.,  vinetui^  Lee 

L  r,  p.  108. 

Hl;ick,  shining,  surface  with  faint  bronze  tinge.  Ilead  moderately, 
densely  and  coarsely  punctured ;  supr;v-orbital  stria  obliterated,  frontal 
slightly  visible  at  the  sides.  Thorax  rather  coarsely  but  not  densely, 
and  nearly  equally  punctured  over  the  entire  surface,  punctures  at  sides 
slightly  aciculate.  Elytra  punctured  similarly  to  the  thorax  ;  external 
subhuinenil  conllucnt  with  the  marginal ;  oblique  humeral  moderately 
imi>resse(1,  nearly  continuous  with  the  internal  subhumeral,  which  ex- 
tends three-fourths  to  apex  ;  first  dorsal  extending  three-fourths,  second 
slightly  l>eyond  the  middle,  third  and  fourth  slightly  shorter,  the  latter 
arching  at  base,  joining  the  sutural,  which  is  entire.  Propygidium  and 
pygidiuin  densely  and  rather  coarsely  punctured.  Prosternum  broadly 
convex,  punctured,  strjiu  divergent  and  slightly  ascending.    Anterior  tibia 
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B.  neglectus,  Mars.  Uon.,  18:^,  p.  431,  pi.  18,  fig.  108. 
OviU,  ooDvex,  surlUce  (UatiucClf  bronzed,  lleiiii  inoderatel;  punr. 
■MX  miMloratel^narHely  punctured  at  the  Bides,  mure  tiuuly 
long  tho  apen,  and  nitb  a  few  coarse  piincturoH  along  the  Laial  miu'gin- 
^jtrM  nttlier  cuiiraelj,  but  Niuirsely  punctured,  punotures  extundiiig 
Iglitly  !u  front  of  middle  nod  outoide  of  the  flrat  stria  to  tlie  hiuie ;  vx- 
ual  Babhuiuaral  Btria  Dot  distinct  from  th«  mai'ginal,  internal  moder- 
ily  lung  joining  the  humeral ;  first  dorsal  extending  slightly  beyond 
1  middle,  second  oxtenrting  two-thirda,  third  and  fourth  eijUal  U>  the 
It,  fourth  arching  at  baso  with  tho  suttiral  whioh  is  entire.  Pi'opy- 
lium  danwly  punctured,  pygiilium  more  sjiarsely  punctured.  Anterior 
lilt!  inultidentioulate,  middle  and  hind  tibiie  GpiuuloHe.  Ij«u^tb  .12 
;h  ;  3  mm. 

This  Bp«eies  is  closely  allied  to  tliose  of  the  preceding  group,  with 
b  it  hMl  been  associated.  The  proetemum  is,  however,  acutely 
In  this  species  may  be  seen  the  rather  curious  tendency  of  the 
B  to  be  prolonged  by  smooth  lines  between  the  punctures.  This 
Anctur  is,  however,  much  belter  shown  iu/iiiAriVifcj, 
This  HpBcies  occurii  in  Georgia. 

1.  rubriculus.  Mars.  Mon,,  185.),  p.  489,  pi.  18,  fig,  107. 
'  Oblong  oval,  moderately  convex,  ferruginous  brown,  shining.  Head 
Mly  And  densely  punctured.  Thorax  sparsely  punctured  over  the  entire 
icface,  slightly  more  densely  at  the  sides.  Elytra  sparsely  punctured, 
iui«turea  coarser  in  front,  and  denser  at  apex,  extending  slightly  in  frout 
[  middle,  and  also  btitjveen  the  siritu  ;  external  eubhumetal  absent,  in- 
fTBBi  short  apical ;  Urat  dorsal  extending  twi>tliirde  the  length  of  the 
tftra,  2-3-4  gradually  shorter,  the  lstt«r  arching  at  bitse,  sutural  at- 
lining  the  apex  interrupted  at  base,  continued  by  line  punctures  to  the 
tch  of  the  fourth  dorsal.  I'ygidiuu  ni«derat«ly  convex  densely  and 
ledemtely  ooni-sely  puiictui-ed.  Anterior  tibia;  5-(l  itenliculat*,  middle 
d  htud  tibiie  spinulose.  Prusternuui  carinale,  etriie  very  indistinct. 
QBtcmal  fos«ie  linear  uniting  at  the  summit  of  the  carina  in  tiont. 
Miglh  M  inch  ;  3.35  mm, 

'?1ul  type  of  this  species  is  before  me,  and  although  not  properly  au- 
keoticated  as  far  as  habitat  is  concerned,  is  introduced  into  the  present 
\y  (torn  its  decidedly  American  aspect,  From  all  the  species  of 
Iprinus  in  our  fauna  it  may  be  distinguished  by  the  curious  form  uf  the 
it«rnal  fosste  in  which  the  striie  terminate.  In  place  of  hemg  merely 
landed  pits  as  is  usual  when  they  occur,  these  fossie  are  liueiir  and 
to  the  summit  of  the  prostemal  carina  parallel  with  the  anterior 
U^glnof  Ihelobe,  which  is  also  more  prolonged  than  is  usual  in  the  genus, 
ha  inleriuptcd  sutural  stria  is  also  peculiar  to  this  species  in  tbopi'csent 
mop. 

One  specimen,  locality  doubtful, 
"B.  TitJosas,  Lee,  Ann.  Lye.  V.,  p.  Ifiil. 
Oral,  eunvex,  brownish,  surface  distinctly  bronzed.     Head  moderately 
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<•*;. --  T  -  L.-jriTr»ii.  frm.^  *crifc  iLiri-lTr  i2:»crzpu«l  at  middle.    Thorax 
V  :  .  :  v.  -  .rAT^e  ziatji::.  i::.rl^:«  ni:iii«lT  .uauvsT  ffAiaelj  pimetiiRd  on 
'jiPT  :  •^^  11  ^:^  okjc^  '^KL'ieLT  ASii  ^.iknctT  J^^e  tiileah.  and  with  i  nm  of 
.>.Vft7*«:  ii^.^iiriM  i^:-c^   *iie  bft«t.     £lTir&  ddiHelT  panctmcd  it  ipex, 
y^^:.' '  .T^fi  4;4Mir  s«a:lT  L=.:^eii  :^  ivjc:^.  &=id  exscnding  etinaUj  deiuely 
tl-  ■'..''  -  ::i'.rr»Mrwk .  ^^ift  .tM  ^.-  '.ikM.  exs.*«pc  a  f;ac«  near  the  ba«e  between 
'..^.  •'.:  -  .-i  :  r:x:er^^  9Z.\-Lz=Jtz7ti  0'Gj:::«as  with  the  marsinaL  intenal 
:i.--.--.-t>l,#  1  .'S^'.  j-y-iin^  !£*  h^ni-erikl :  nr?!  a*>nal  eunfuMd  at  base  ex- 
1*!::..  .:  >ry  ::»i  libr   zzL'Mlr,  ***:vc-i  di«ciact  e^nal  to  the  fiwt  third 
«:;:..-''.>  >.•  .•IiT^rA:^^  tx7^\t  a  rzci^irn^  a:  bade  or  a  few  poncciires,  fonrth 
*:  :-.±'  r  c*^i>ii:t^  :••  zuiiidLr.  ar>:Lic^  a:  ba#e.  yAmn^  the  »atiind  which  U 
eb'.  *-.     l':v2»Tf:«h&m   aCid   {t -id rim  o»kne!y  and  moderately  densely 
pu  r  *;  •  ■ ;  f  •  •  i .     A  r: tr  n-  #r  :  ibL*  r. :>r '  7  •*— T  ^ie nticalate.  middle  and  third  tibia** 
^pi  fi ':  ■"-*:.     I^r^rt a  .  !•  ■-.  1 4  ia-!h :  J.  -V-^.  *•  mm. 

'i  uv     :x:a— i::^:*.-!^^:  impuuctureti  »(<i>?e  Taries  in  extent.     AU  the  specw.- 
ra«:;**  T^jr*:*:  in  the  entire  ••bIi:trratic»Q  of  the  third  dorsal.     This  specie?*  ^ 
aii'l    -.  .i^".^*ni'  \vaxk  a  remarkable  »ux«rticiai  resemblance,  bnt  differ  n-  '^ 
\\i^  -tr  i^rt-if*:  of  the  pr<i«temnm. 

Oifiir*  fp^ra  ^Jwen's  Vailey.  Cjiliforuia.  s«>nthward  to  Cape  San  Lnca^^* 
al.'^o  ill  Arizona. 

S.  lubricus,  Lee.  Aim.  Lye.  V..  p.  1»W :  >Iars.  3Ion.,  1955,  p.  410,  p^^ 
17,  W'^.  ;»; ;  Toiuudifojus  .Mar».  Muii..  \^\l.  p.  4iU,  pL  12,  fig.  24. 

Ov;ti.   in<KlcTatffly  convex,    black,    shining;,    surface  slijjhtly  bronze^^* 
Hc:iil    lifaiMfly  aii<l  in«¥k-nit4?ly  «l-TiM*ly  punctured,  frontal  stria  inte  ^^' 
nip*"'!  at  iiiirlfllc.     Thorax  wirh  l.iienil  mapjrin**  lirabriato.  at  sides  wic  ^ 
in<i<l'  nf'ly  hi-md  ami  well  dHtirif-il  •^p^ice  CMarstOy  and  dcnst»ly  punctiirec"^  • 
imii'tm»"i -liu'htly  struiijrer  at  the  luarici"?*.   a  narrow  basal   space  puDtCT' 
liin  <1.     Klytra   with    wvll   (leline<l  sni'Mith   space,  punctures  coiirse  an  ^* 
rIen.Mf  iit  apical  tliird,  extendiuj^  also  t«»  the  bases  of  the  interatrial  space*^ 
and   <'<|ually  (l«-iiHe ;   ext«mial   suldnimenil    absent,    internal  feebly  in^" 
l»n*'-^«'(l    <:oiitiniious   with   the   humeral  :    first   dorsal  confused  at  ba«^ 
extciidifitr  nearly  to  middle,  second  srmieu hat  longer,  thii-d  equal  to  tU^ 
fiihi.,  fourth  equal  to  the  serond,  anhed  at  base  joining  the  sutural  whicl* 
isi-!itir<^  and  deeply  impressed,  sutural  interspace  with  a  row   of  puncr^ 
tunv,.     Propygidium  and  ])ygidium  densely,  but  not  very  coarsely  punc- 
tured.    Anterior  tibiae  multidenticulute,  middle  and  hindtibi:e  spinulos^' 
I.en^Mh  .lO-.M  inch  ;  2.."i-:j.5  mm. 

This  is  the  (mly  si>ecies  of  the  present  group  in  which  the  scutelU**" 
M|»are  is  4'ntirely  Hurrounded  by  a  dense  punctuation.  The  type  of 
rotn nillfi'oHH^  Mars.,  is  before  me,  and  is  an  exact  reproduction  of  tli^ 
typ«'  (iT  liUn'iruH. 

Occurs  in  CaUfornia,  especially  in  the  southern  portion  of  the  State. 

S.  [>h;miH,  liCC.  Ann.  Lyi*.  V.,  p.  HV.>;  <,Ud>tR,  Lee.  Proc.   Acad.,  IS-I^t 
p.  MH5  ;  i>riittnniHy  Lc^c.  Col.  Kansas,  IHot*,  p.  S. 
Oval,    convex,    shininj^,    surface   diNtinctly    bronzed.      Head    ctmvc^» 
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S.  DeglectUB.  Mara.  Mod.,  1853,  p.  101,  pi.  18,  fig.  108. 

Oval,  convex,  sorfsMio  distmctly  I>roDEed.  Head  moderately  pmic. 
tured.  Thorax  luuderatel^tiartteljr  punctured  at  the  sides,  more  tiiicly 
along  the  apex,  and  with  a  Tew  ouariu  punctures  aluni;  the  baaal  margiu. 
Elytjn  rather  ooai'sely,  hut  sparsely  punctui'ed,  piiiictures  cxUiuding 
Blifjiitly  in  front  uf  middlo  and  outside  of  the  Brst  elria  to  the  base ;  ex- 
tcrnul  subhumeral  stria  not  distinot  from  the  marginal,  iuteraul  tuoder- 
atoly  long  Joining  the  humeral  ;  first  dorsal  t^xMiidiug  8li|;ht1y  beyond 
tlie  mi'ildle,  second  ext<^ndmg  two-tbinU,  third  and  fourtb  etiual  to  the 
firat,  fourth  arching  at  base  with  the  autwral  wliich  is  entire.  Propj- 
gidiuni  densely  punoturci],  pygldium  more  sparsuly  punctured.  Anterior 
tibiui  multideDtioulate,  middle  and  hind  tibiie  apinuloae.  Lengtii  .13 
inub ;  It  mm. 

ThiH  specieH  is  closely  allied  to  those  of  the  preceding  group,  witll 
wrkioli  it  had  been  aasociated.  Tliu  prosteniuiD  la.  Iiovever,  acutely 
cnriuate.  In  this  species  may  be  seen  the  rather  curious  t«n(teti[!y  of  the 
striuj  to  bo  prolonged  by  smooth  Hues  between  the  p'lT, 
character  is,  however,  much  better  shown  in  Jdabrlatim. 

This  species  occuiv  iu  UoorgLi. 

S.  rubriculaa.  Mars.  Mod.,  las.!,  p.  480,  pi.  IS,  flg.  107. 

Oblong  oval,  moderatuly  convex,  ferruginous  brown,  shiniug.     Head    , 
finely  :ind  densely  punctured.     Thoiuz  sparsely  punctured  over  the  entire 
surface,  tilightly  more  deusely  at  the  sides.     Elytra  spikrsely  punctured, 
punctures  coarser  in  front,  and  denser  nt  apex,  extending  slightly  iu  front    [ 
of  middle,  and  also  bet.ween  the  stritu  ;  external  eubhumeral  absent,  in- 
ttrmd  short  apical ;  lli'iit  dorsal  exteuding  two-thiids  the  length  of  tlie 
elytra,  3-3-4  gradually  shorter,  the  latt«r  arching  at  base,  sutural  at- 
taining the  apex  interrupted  at  hose,  ooutinuod  by  finti  punctures  to  the 
aivh  of  the  fourth  dorsal.    Pygidiuin  moderately  convex  deniutty  and  ^ 
moderately  coarsely  punctured.    Anterior  tibial  S-0  denticulate,  middle   J 
and  hind  tibial  spiuulose.     ProHt«miuik  cariuate,  striret  very  inillBtinct. 
Pru>)t«rual  fusiuH   liuear  uniting  at  the  summit  of  the  cai'ina  in  front.    | 
Length  .OQ  inch  ;  2.^  mm. 

The  type  of  this  species  is  before  roe,  and  although  not  properly  s 
thenticated  as  far  as  habitat  is  oouoemed,  is  introduced  into   the  present 
essay  from   ite  decidedly   American   aBpoet.     From   all  the   species   of    : 
Saprinus  in  our  fauna  it  may  be  distinguished  by  the  curious  form  of  the    , 
inruaternal  foHiite  in  which  the  strite  terminate.     In  place  of  being  merely 
rounded  pits  as  is   uattal  when  they  occur,    these   fosBfe   are   linear  and    I 
txteml  to  the  sunmit  of  the  proHtornal  carina  parallel  with  the  anterior 
margin  of  the  lobe,  which  isnlao  more  prolonged  than  is  usual  in  the  genua. 
The  int«niipted  tiutiiral  stria  ia  also  peculiar  to  this  species  in  the  prL'seut 

ODe  specimen,  locality  doubtful. 

B.  Tltiosiis,  Lee.  Ann.  Lyo,  V.,  p.  16B. 

Oval,  convex,  brownish,  aurfitce  distinctly  bronzed.     Head  moderately    i 
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The  iloraal  i>ln»  1-3  are  nl\  lioi'ked  at  bas«,  or  nilliur  liav«  s  sLort  ^ 
cess  cktendiii^  pkraDcl  wltli  the  bnse. 
One  speoiniuu,  Kaiiiuu-     Tlie  [lale  color  tnity,  in  [lart,  bo  due  it>  ii 

S.  convcxinaculiia,  Miira.  ^tun.,  lSo5,  p.  404,  pi.  ID.  8g.  111. 

Black,  Hliinini;,  surface  with  fiiiot  bnniEi.'  liuett.    Head  punctuld 
BUprH-nrbitnl  KTin  obeolete,   fi'mital  atria  vialblo  at  tlin  BldiiB. 
Hinootli  at  midiUe,  with  a  htoad  space  at  aides  and  veey  mtnut«l]r  p 
taUtc,  and  at  base  muri!  coarsely  puneturod.    Elytra  verj  aparsdy  p 
tured  at  apicnl  third,  puncliirea  extending  witliin  tlie  atrin  and  a' 
suture  in  n^int  uf  middle  ;  extemnl  aubliitmei'al  entirely  nlMMit.  Uoi 
fine,  nbljijue,  uot  joining  the  short  iut«mal  (^ubhuineral ;  llret  ditrwila 

tending  four-flflhs  toapex.  3-3-4,  gradually  UDd  but  slightly  uliorttsr.  f 

latter  arching  nt  base  joining  the  eutiiral,  which  is  elitira.  ajrical  man{lnftl 
liii«obsi)let«.  Prdpygidiumaudpygidium  modi.>ratcly  dnselypuiii/tDred. 
Frostornal  strife  divergent,  feebly  ascending.  Legs  br«wiii»h-n>d,  snt»- 
rloT  tibiiB  fine  denticulate,  middle  and  posterior  tinely  bisvriately  «pia^ 
Inge.     Length  .10  inch  ;  2.Q  mm. 

One  apeciuicn  from  North  Carolina,  from  the  collectlun  of  the  Ute  H 


B-  miQUtUB,  Lee.  Qost.  Journ.  V.,  p,  T3,  pi.  5,  fig.  0;  Matt,  lion.,  %^ 
p.  4rt6.  pi.  18,  fig.  1(M. 

nia^k.  with  slight  tinge  uf  bronze,  shining.  Head,  Bpanwly  pnnotnlil 
snpra-orblfoil  striie  wanting,  frontiil  stria  obsolete  at  tlie  Bidea.  Tl 
smooth  at  middle,  very  finely  and  sparsely  punctuluto  towonli  th«t : 
Elytra  very  sparsely  punutulatti  at  tlie  apical  third,  punctures  Hxt«ii4 
forward  along  the  suture,  In  front  of  the  middle;  external  aulihumoml  M 
wautlug,  oblhjue  humeral  mDderat^ly  impressod,  usuuUy  oontlimuu*  witb 
the  external  subhumeral  which  extends  three-fourths  t«  apt-x  ;  flnit  and 
second  dorsals  equal  extending  three- fourths ;  third  extending  HtlgliUjr 
beyrind  middle,  and  fourth  to  middle  only,  joining  the  sntnnil  i 
attainii  the  apex,  and  eontlnned  by  the  apical  line  to  the  marglnnl.  T 
gidinm  and  pygldiuni  sparsuly  punotured.  Legs  rufous.  Anterfot 
finely  denticulate,  middle  and  bind  tibim  Ilnaly  biserlately  spltmlO 
Prostcmal  atrial  divergent  and  strongly  OHoondiog.  I>nngtb.OSinch;S  n 

This  speoles  ia  very  closely  allied  to  the  preceding,  and  dtflVra  ji 
pally  in  the  longer  internal  Hubhumoml.    The  elytra)  pnniAiirea  of  | 
species  are  coarser  and  much  less  closely  plat-ed  tlian  In  cum 
In  the  >'<'atalogu«  (Gnmm.  and  Harold)  p.  780,  this  species  is  pt» 
aynunymoua  vMi  plmiui,"  whioh  it  douu  not  uveu  rem otvly  rose inlile.  ^ 

Occurs  in  the  Hiddlo  States. 

8-  Bcissus. Lee.  Aim.  Lyo.  V.,  p,  IftS. 

Piceoun,  shining.      Vertex  very  minntely  punotu1a(«,  clypeiw  n 
aupni'Orbital  stria  ob»olute,  frontal  visible  at  ihu  aide*.    Thunuc  will 
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few  dlst-vnt  fine  punctures  on  the  disc,  at  adee  tgit  sparsely  puuctalate.  1 
Elytra  sparsely  punctured  nt  apex,  punoturee  at  middle  dcteiidiii)*  two-  I 
thirds  to  base.  External  tiubliuineral  very  short,  huuierul  oblique,  flucily  I 
tnipreHKi^.  not  joining  tlie  internal  siibhumeral  which  is  short  anil  deeply  T 
imprcEsed,  dorsals  1-2-3  equal,  extending  aligbtly  beyond  the  iniddlo,.! 
fourth  atioiter,  aruhing  at  haae,  sutui-al  deeply  imprafliied,  basal  tliird  ob-  M 
literated,  joining  at  apex  the  mnrginal  lino.  Propygidinm  and  {lygidium  I 
sparsely  and  ratlier  finely  punctured.  ProeteiTial  striat  divei'gunt  ftnd  J 
neiu'ly  horizontal.  Lege  brownish-red,  anterior  tibia:  finely  denliciilate,  J 
uiiddle  %nd  hind  tibial  finely  biseliately  epiuulose.  Length  .OU-.W  inch  ^1 
l-.T-a  mm. 

(hii'  or  the  smallest  s^iecieB  of  Saprinus  and  readily  knovrn  by  tlia  J 
choiuetera  in  the  table.  From  icrvpulnrU  it  moreover  diflers  by  the  1 
entirely  smooth  disc  of  thorax,  which  in  that  species  is  moderately  cii!ii'ifl>ly  I 
but  sparsely  punctured. 

Occurs  Id  ('aliforDia. 

S.  scrupularia,  Lea.  Froc.  Acad.,  18.^9,  p.  315. 

Piceous,  shining.  Legsbrowniab-rod.  Head  sparsely  punctured,  frontal  ] 
stria  slightly  visitile  at  the  sides.    Thorax  very  sparsely  puactulate  at  the  J 
disc,  more  coarsely  and  densely  at  the  sides,  mytra  at  apes  sparsely  puno-  J 
tured,  punctures  fine  at  apex  and  extending  iu  the  interstriie  and  sutural  I 
Apace  nearly  to  base ;  external  subhuiuerat  short  but  dietiucl,  humeral  I 
finely  impressed,  internal  subhumeral   finely  itnpreasiid,    disoonuooted  ;  :j 
liret  dorsal   extending  to  middle,  second  and  third   somewhat  longer,  I 
fourth  slightly  sliorter  than  first,  arolied  at  base:  sutural  finely  iinpressedi 
Iiasal  third  obliterated,  attaining  the  apical  margin,  apical  line  obsolete. 
Propygidium  and  pygidium  sparsely  and  rather  fluely  punctured.     Ante-   ! 
rlor  tibin  finely  ilenticulate,   middle  and  hind  tibite,  finely  biserlateljr 
spinuloso.     Length  .0(1  inch  ;  1..^  mm. 

Resembles  laridui,  which,  however,  has  the  sutural    nbbroviated   at 
ap«x,  and  the  thorax  nearly  as  closely  puuiHurcd  at  middle  Ai 

Occurs  in  the  Southern  States. 

S.  wacoensis,  n.  sp. 

Broadly  oval,  black  shining.  Front  sparsely,  clj-peua  more  densely 
punctured  ;  supra-orbital  stria  obsolete,  frontal  visible  at  the  sides. 
Thorax  smooth  at  the  middle,  moderate  densely  punctured  towards  the 
rides,  margin  smoother.  Elytra  sparsely  punctured  at  apex;  punctures 
forming  a  triangular  space,  the  apex  at  the  basal  fourth  of  the  snture  ; 
external  subhumoral  wanting,  hiuneral  fine,  oblique,  internal  subhumeral 
obsolete;  first  doraifl  extending  four-fifths  to  apex,  second  and  third 
nearly  eijual,  slightly  shorter  than  first,  fourth  extending  to  middle  only, 
krcbed  at  base  ;  sutural  short,  feebly  impressed,  apical  fifth  and  basal 
third  entirely  obliterated,  Propygidinm  and  pygidium  eiiarsely  but  uot  i 
densely  punctut-ed.  Prostemal  stride  divergent,  feebly  ascending,  pros-  , 
temum  broadly  convex.    Legs  brownish  red,  anterior  tibiie  finely  w 
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late,  middle  and  hind  tibiao  finely  biseriately  spinulose.  Length.  10  inch; 
2.5  mm. 

This  species  in  its  general  aspect  resembles  convexiu»culu8.  It  is  the 
only  species  in  the  group  with  both  subhumeral  strise  obliterated,  and  with 
the  sutural  also  obsolete  at  base  and  apex. 

One  specimen  (No.  546)  collected  by  Mr.  G.  TV.  Belfrage,  at  Waoo^ 
Texas. 

With  the  next  species  begins  a  small  group  in  which  the  thorax  is 
punctured  over  its  entire  surface,  always  equal  (or  very  nearly  so)  at  the 
di»c  and  sides.  The  elytra  are  also  punctured  from  apex  to  base,  and  like 
the  thorax,  nearly  e(xually  over  the  entire  surface. 

S.  laridus,  Lee.  Ann.  Lye.  V,  p.  108. 

Piceous,  shining,  legs  brownish-red.  Head  rather  coarsely  punctored, 
supra-orbital  and  frontal  stpse  obliterated.  Thorax  coarsely,  but 
sparsely  punctured,  slightly  more  densely  at  the  sides,  in  front  of  scutil- 
lum  slightly  impressed.  Elytra  sparsely  p»inctured  over  the  entire  sur- 
face, somewhat  less  densely  at  base ;  external  subhumeral  short,  but 
distinct,  humeral  oblique,  rather  deeply  impressed,  separated  from  the 
internal  subhumeral  by  a  very  slight  space,  the  latter  stria  deeply  im- 
pressed at  the  basal  portion,  extending  three-fourths  to  apex;  dorsals  1—4 
sub-e<iual,  extending  slightly  beyond  the  middle,  the  fourth  arcuate  at 
base  joining  the  sutural,  which  is  rather  less  impresse<l  at  basal  third  and 
apt  to  become  obsolete  and  obliterated  at  apical  fourth.  Propygidinm 
and  pygidium  moderately  coarsely,  but  not  densely  punctured,  the  latter 
much  smoother  at  apex.  Prosternal  stride  strongly  divergent  and  slightly 
ascending.  Anterior  tibiie  minutely  denticulate,  middle  and  hind  tibiie 
finely  biseriately  spinulose.     Length  .06- .08  inch  ;  1.5-2  mm. 

It  is  in  this  species  that  the  smallest  representatives  of  the  genus  Sap- 
riuus  occur  in  our  fauna.  In  its  asi>ect  it  recalls  neissus  but  differs  in  its 
punctuation  and  other  characters  as  given  above. 

Occurs  in  California. 

S.  inserta3,  Lee.  Ann.  Lye.  V.,  p.  167 ;  obductui,  Lee,  vinctui,  Lee 
I  c.  p.  168. 

Black,  shining,  surface  with  fiiint  bronze  tinge.  Ilead  moderately, 
densely  and  coarsely  punctured ;  supra-orbital  stria  obliterated,  frontal 
slightly  visible  at  the  sides.  Thomx  rather  coarsely  but  not  densely, 
and  nearly  equally  punctured  over  the  entire  surface,  punctures  at  sides 
slightly  acioulate.  Elytra  punctured  similarly  to  the  thorax ;  external 
subhumeral  confluent  with  the  marginal ;  oblique  humeral  moderately 
impressed,  nearly  continuous  with  the  internal  subhumeral,  which  ex- 
tends three- fourths  to  ai>ex  ;  first  dorsal  extending  three-fourths,  second 
slightly  l>eyond  the  middle,  third  and  fourth  slightly  shorter,  the  latter 
arching  at  base,  joining  the  sutural,  which  is  entire.  Propygidium  and 
pygidium  densely  and  rather  coarsely  punctured.  Prostomum  broadly 
convex,  punctured,  strja)  divergent  and  slightly  ascending.    Anterior  tibia 
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fiiielf  miiltideiitiaultite.  midilln  and  hind  tibi^  liaely  liUeriutfly  spim 
Itise.     Loiigtli  .11^.14  inch  ;  S.n-S.ii  mm. 

Atlpr  rupuated  esamiiiatioQ  1  am  uunble  lo  find  auy  chiracU-re 
to  separate  the  three  specieH  in  the  above  syuoiiymy. 

Ucciirs  iu  CHliforuia  and  Uiv^^od. 

1  have  la  my  cabinet  a  specimen  tvnm  tlie  Vo  Semite  Volley,  Cnllrng 
iiIa,  wUi«h  U  clowly  allied  to  the  preceding,  dlUeiiiig  in  itii  leaa  c 
form,  strini  longer,  elytra  very  densely  aciciilately  piinotured  at 
nnd  with  a  iiairuw  bstsal  8pac«  Bumewhat  bnuder  at  the  Hutnre,  iieailj^ 
fre«  (if  puactiiroB.  At  present  I  do  not  feel  warranted  in  giving  its 
name  as  1  hiive  never  seen  uther  than  the  one  specinit-n. 

S.  eequipunotatua,  Horn,  Trans.  Am.  Ent.  Soo.,  ISTO,  p.  IJit. 

Oblong  uval.  blauk,  feebly  shining.    [lead  modoratelf  densely  pnoej 
tur«<l,  8Upra-(>cbiUtl  obsoletu,  frontal  slightly  visible  attlieslilcs.     Tliorq 
nearly  oqaally.voai'sely  and  rather  densely  punobured  uver  tfai?  unliru  si 
face.  Kljtm  densely  ])unctured   over  the  entire  surfhod  ;  exte 
humeral  wanting,  humeral  liue  oblique,  joining  the  int«raal  HubhiinioE 
wliich  extends  fnur-ltftlis  ti>  apex  ;  dorsal  ntriie  stmiglit,  pomllel,  tlni 
extending  four-Grths  tu  apex,  3-U— 1  gradually  and  very  slightly  shcr 
the  fourth  not  arouuta  at  hose;  sutiu-al   stria   feeble  espouiiilly  at  Iiom' 
wbei-u  it  formH  a  slight  aru  within  the  rourtU  doi'sai.     PropygiUiiim 
dcnitoly  and  ouursely  punctured,  pygidinm  apparently  double,  nppei'  ]Mir- 
lion  vertical,  apieol  part  horizontal,  surface  densely  and  oaarsvly  punc- 
tured.    I'riutcmum  broadly  convex,  punctured,  striib  divurgunt  and  very 
f«ebly  ascending.     Anterior  tibiiB  finely  multidenticulate,   nil'ldlc  and 
hind  tibiiu  tiuely  biseriately  spinuloso.     Length  ,13-,H  ineb  ;  !(-;!. S  mm. 

This  sjicciee  is  one  of  tlie  most  distinct  and  easily  recognixablo  in  onr 
Qiuiut.     I'l.  V.  llg.  H. 

Uucurs  near  San  Francisco,  California. 

B.  Otliatua,  Loc.  Ann.  Lyo.  V.,  p.  IfiS, 

Broadly  oval,  brownish,  surface  with  slight  bronie  tinge.  Head 
densely  ruguso-puuctate,  siipr.i-orbital  moderately  distinct  and  frontal 
stria  sliglilly  visible  at  the  sides.  Thorax  vitb  the  entire  margin  cillate 
with  niudorately  long  hairs,  disc  sparsely  punctured,  sides  dausely  and 
aoicniately  punotured  to  the  exti'cnie  margin.  Disc  of  elytra  Epai-aely 
and  lliiely  punctured,  aides  and  apex  densely  acloulately  punctured  ; 
eiternal  subhumcral  short  basal,  humeral  ftne,  oblique,  uniting  by  punc- 
tures with  the  interna]  «ubbuineral|  which  extends  two-thirds  to  ai>ex, 
first  d'.irsol  extending  slightly  beyond  the  middle,  thin)  extending  nearly 
tu  apex  of  elytra,  seuond  Intermediate  between  the  first  and  tlilril,  fourth 
exUnding  to  apical  thrcft-fourths  and  arched  at  base ;  autunil  llnely 
iinpretixed,  entirely  obsolete  nt  basal  fourth  ;  apical  uarglnnl  line 
obsolete.  Propygidium  and  pygidium  moderately  densely  liut  nut 
coarsely  punctured.  Prosicrnum  broadly  convex,  striai  divccjtcnt  and 
slightly  lucuniliug.     Legs  rufous,  anterior  tibiie  rather  coarsely  deutiuu- 
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B-  aphasroides,  Lee.  Host.  Joum  V.,  p.  78,  pi.  0,  fli;.  5  ;  Mxru.  Moo.. 
ltl,i,"i.  p.  Ill*,  pi.  211,  lig.  ir,i  ;  biijener,  Leo.  loc.  oit,,  p.  Tl.  pi,  6,  tig.  3. 

Surfuce  brimzed  ur  oupreona.  Head  distinctly  inargtiied  In  front, 
•moot)),  nud  with  n  rniutl;  marked  chovrim.  Thomx  ip»iiH-lr  paBuUirMt 
in  front  aad  at  the  aidu*.  basal  martfio  mora  ooAnnljr  punctured,  Aae 
sniiHith.  Elytra  puucturud  at  apex,  puiietiux-d  space  ostcuding  tu  the 
middle  aloDj;  Out  sutufe  ;  external  anbhtinieral  modoistcly  long,  hamenl 
lliiely  impfMsed,  nut  unitiug  witit  the  iutomal  suhhunieial ;  llrat  dotM] 
luu^-i  extendlns  Tour-lirtlis  to  aiics,  and  siniiBb)  nt  Lip ;  Btrins  i-iA 
graduully  sburUir,  the  latter  aruhing  at  tip,  joining  the  sutiiral  wbloh  It 
entira.  Prnpygidium  moderately  but  not  densely  panetucvd,  Antarior 
tibia  ooarsely  deiitiunlate,  the  apical  three  t««tb  much  ahotter  lluw  tb* 
Otliera  ;  middle  and  hind  tibix  hiseriately  finely  spinuluse.  Lengtk  .10 
.14  inch;  2.0-3.5  mm. 

Occurs  in  tliu  Silddlo  States  and  Cnnmlo,  on  the  bantcH  uf  streaiua  ^ 
the  sea  shore. 

8.  seminitflllfl,  Lee,  Now  Species,  i8G3,  p.  ttl. 

Snrfaoe  bronzed,  moderately  alilnin);;.  Head  dlKtlnctly  margined,  I 
anteriurly  ru^ilo^e.  Thorax  punctured  and  at  aides  finely  atrigtMa,  M 
coarsely  puDctiired,  irapunctured  apace  short  and  very  transverm. 
with  large  space  moderately  coarsely  nuil  densely  punutniwl,  ej 
in  front  of  middle,  sod  enclosing  tlie  tipa  o(  the  strlip,  sentellftr  ^ 
araouth,  sliining,  interstrial  spaoe,  sub-opague ;  external  aubhu 
moderate,  parallel  with  the  marginal,  humeral  obsolete,  ini«mal  ■ 
humeral  moderately  impressed;  first  dorsal  extending  fuur-^niLi  to  apex, 
stris  2-3-i  gradually  shorter,  tlie  latter  arching  at  bnwi,  joinlns  the 
Hutural  which  extends  two-thirds  to  apex.  Pygidium  and  propygitUitn. 
moderately  densely  and  coarsely  punctured.  Logs  rcddiall-bl 
tihirti  aH  iu  the  preceding  spcoicii.     Length  .12  inch  ;  :l  mm. 

line  specimen,  Nebraska.     The  iutersiriul  space  in  tbla  a« 
ceding  species,  is  inipuncturod. 

a.  femigineus,  Mara.  M»n.,  ISS.-i,  p.  712,  pi.  in.  llg.  U9. 

ObluTig    oval,    moderately    convex,    ruro.rerruginoiu   shi 
■mn<ith,  front  margined,  and  nitli  a  very  fWIntly  Impremed  t 
Thorax  very  8i>aracly  and  finely  punctured  at  the  apex  and  ridco,  ^ 
few  ooaracr  pnncturea  along  the  base.     Elylrn  Tory  aimniely  punntu 
aiiex,   puncturea  extending  slightly  In  frant  uf  raiildle,  ext 
humeral  stria  al)seut.  obl)<|uc  humeral  (iiuOy  improased,   Int 
liiiiiioral  abort,  disconnected ;  first  doranl  extending  lo  middiv,  • 
twu-tbirdK,  tliird  slightly  longer  than  tliu  lint,  fuurtli  lUurter,  iu«li[^ 
base,  joining  the  sutiunl  wliieh  extends  allghlly  beyond  the  midll 
coining  finer  at  apex.     Pygidium  mndt^ralely  convex,  fltiDly  I>UIK 
Anterior  tihira  .'i-il  denticulate,  lilnd  tibiie  biaeriatvly  aplnuloee.    Pd 
uum  carlnate.  striw  appniximalv.     U-ngth  .OB  incli ;  3.2( 

This  .ipi'i.-ics  i«  costly  rccogiiixed  from  thii  excellent  descrift 


d^re,  by  Srsraeul.    The  type  \a  before  Die  Uirotigli  the  kinilness  of  il. 
MarHiul. 
Uccure  in  Texaa. 

S.  fVaternus,  Bay.  Joum.  Acail.,  1823,  V.,  p.  40 ;  Lee.  Bost.  Jiiorn. 
v..  p.  77,  |)1.  «,  Hk-  4 ;  Mare.  Mon.,  lais,  p.  701,  pi.  19,  fig.  140. 
•  Broadly  oTal,  convex,  block,  aAueous,  Bubopaque.  Uead  flat,  frant 
nlf^uoe  at  middle,  aiid  with  two  obsolete  cbBrrons,  stria  entire.  Tborax 
mudcTiUely  deiuoly  punctured,  punctures  at  the  sides  somewhat  strigoso, 
diAotl  broa<I  triangulnr  apace  nearly  smooth.  Elytra  den»ely  punctuTed 
and  opaiine  with  »  well-detlned  small  scutellar  mirror  usually  limited  at 
the  sideu  by  the  fourth  dorsal ;  «stornal  subhnmeral  stria  obsotele,  intov- 
nal  nntirc,  obliqua  humeral  Sue ;  first  dorwl  long,  curved  at  ISp,  2-.'!-l 
0steiidini{  nearly  in  the  middle,  and  gradually  shortei',  fourth  arcbiiig  at 
base,  joining  the  sulural  wliioh  ia  entire,  rarely  somewhat  ooufused  at 
tip.  I'ygidium  and  progy^pitium  very  densely  punctured.  Anterior 
tIbiiB  ~-tf  denticulate,  middle  and  bind  tibifu  spiaulose.    Length  .14  inoh  ; 

Occurs  on  the  Atlantic  and  Lake  shores,  abundant. 

8.  mancus,  Say.  Joum.  Acad.,  1823,  V.,  p.  40  ;  Mars.  Mon.,  Ift55,  p. 
706,  pi.  Ifl.  fig.  148. 

Broadly  oval,  convex,  black,  aeneous,  subopaque.  Head  flat,  front 
coarsvly  puncturad,  and  with  a  single  clievron  limiting  a  amootb  trian- 
gular spam,  stria  entire.  Thoras  moderately  densely  punctured  ;  pune-' 
tarex  denser  and  strigose  in  front,  and  at  tbe  sides,  less  dense  und  finer 
OD  the  posterior  portion  of  the  disc.  Elytra  densely  punctured,  puno- 
tnros  strigose,  Bout«llar  mirror  not  well  defined  ;  external  subhuui^rnl 
short,  close  to  tbe  marginal,  internal  long,  noarty  joining  the  line  oblique 
humeral;  lir«t dorsal  long  arcnute  at  tip,  2-^-4  attaining  the  middle, 
Buocessively  slightly  sliorter.  f»urtb  arching  at  base,  joining  the  sutural 
which  extends  to  middle,  its  apical  purtion,  and  aUo  the  apical  marginal 
stria  obliterated.  Pygidium  and  propygidium  densely  punctured.  An- 
terior tlbius  six-den  tic  niate,  middle  aud  hind  tibiw  spinulose.  Length 
.U)-.t4  inch  ;  2.5-3.5  mm. 

Closely  allied  to  tbe  preceding  species,  but  readily  distinguished  hy  the 
obfimcterB  above  given.  Tlie  scutellar  mirror  varies  In  extent  as  well  lu 
in  degree  of  delluitiou,  and  in  some  specimens  is  almost  entirely  obliter- 
ated by  strigDsity. 

(Jucurs  ill  tbe  Nortbern  States  and  Canada. 

B.  bigemmeUB,  Lee.  Ann.  Lye.  V.,  p.  1B9  ;  Mara.  Mou.,  1M5,  p.  707, 
pL  IV,  ag.  144. 

Surface  distinctly  bi'onzcd.  Head  margined  anteriorly,  front  mgoso- 
punetate:.     Thorax  broadly  punctnred  at  tba  sides  and  in  front,  aud  more 

Kly  punctured  along  the  base.     Klytra  densely  Btrigoso-scloulatc, 
i,  mirrror  small,  well  dtlined ;  external  siibbumeral  wry  short,  baiKtl 
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bumeral  finely  inipi'MHed,  joining  tlio  iatcmitl  subhnmunil ;  S 
yftiW  doQned,  extending  ftnir-firtliB  tu  apex  ftiiil  niuiitit«  at  tip  ; 
tending  to  middle,  and  finely  impressed,    third  nnd   fourth  i 
improBBud  and  rapidly  shoi'ter,  tliu  fourtli  arcliiiig  at  bnac,  joining  H 
sutuml  which  extenils  ttro-thirds  to  apox,  luid  is  gntdiinUy  oblitwttlml  lij 
the  iiiinotDres,    Pygidium  nnd  propygi'litim  inoderat«tr,  and  not  dcoaeli 
liiuiRtured.    Legs  aji  In  tho  preceding  spcoies.     Louglh  .OS-.  10  1 
S-3.fl  mm. 
OMiiirs  on  the  sen-eouet,  of  CtiUfamia. 

8.  Fitohli,  Hare.  Mon.,  18G2,  p,  404,  pi.  1».  Ug.  HO. 

SurfiMW  distinctly  bronzed,  lluad  inifrgined,  front  pandAU) 
Thornx  With  il  broad  space  at  sides  and  npei  coarsely  punuturod,  a 
^in  HtrigoBe,  discAl  smooth  spiUM  moderiitcly  wkII  detined.  btwil  I 
ooiirftely  punctured.  Elytra  dciuiely  nnd  oiarsoly  puoittnnxl,  t 
OTpr  the  entire  dorsal  aspect,  except  a  well  d*llno(i  soutoUar  min 
t«rnal  subhumeral  obsolete,  humeral  flue,  not  joining  th«  luMra 
hnmeral  which  is  moderately  long;  llr«t  dofsal  nearly  entira^^ 
marked  sinuous  ut  tip,  second  short,  indistinct,  third  obsolete,  rourtli 
very  short  aroiiate  at  base,  siitnrul  entirely  wautiikg.  Propygidliini  and 
pygidiuni  uioderatnly  but  not  very  densely  punctured.  Legs  aa  la  tto 
preceding  s|H:cies.     Length  .13  inch  ;  3  mm. 

One  of  Uie  best  defined  speoiea  of  the   group.      One  speclw 
Lowell,  Massaoliusct.ta,  kindly  presented  by  Mr.  P.  S,  Spnigue. 

B.  eetriattu,  Lee.   Pacif.   R.   R.  liep.,   18G7,  App.  I.,  p.  U  1 1 
Trans.  Am.  Em.  Boc.,  18T(>,  p.  130,  pi.  1.  fig.  13. 

Black,  STibopaque.  Head  distinctly  margined,  front  with  o 
chuvrona  more  or  less  obliterated.  Thorax  modentlely  doBMlfl 
tnred,  and  at  the  siden  aubslrigose,  disc  with  spiKws  of  imgahi 
impuncitund.  Elytra  densely  and  modcmtely  conruly  punctun 
thu  entire  dorsal  attpect  exocpting  three  muall  amooLh  spaotw,  t 
humeral,  and  extending  along  the  sides,  the  second  small  oval  fl 
slitflitly  within  and  licneath  tho  tlrsl,  the  third  larger  tlian  tlii>  prvcodlng 
and  at  one-third  from  the  bane  ;  external  nubhunieral  not  diiLlnct  froiQ 
the  marginal,  humoral  otmolete,  lnt«mal  subliuiuoral  modurstb 
presaed,  first  dorsal  obsolete  at  baae,  apical  portion  ncnrly  ontlra^  ^ 
at  tip  ;  second,  third  and  fourth  stride  entirely  wanting,  sutitn]  ■ 
obliterated  at  base,  apical  portion  soinetjnios  OTidcnt.  PyifUlU 
I  progygldium  mudenttcly  densely  and  llnely  poiu^tured,  the  for 
a  median  narrow  sjiaco  and  apex  much  smoother.  Lt-gs  as 
I^iigtlt  .tS-.1S  inch  ;  ^t-t.a  mm. 

Oregon  and  Califoruil^  not  oummon. 

Grotii.  IX. 

Frimt  distinctly  margiuinl.     ProKti^rnnm    coiniireHiu-cnrtnate.  <l 
united  Id  tnmt,  usually  short,  somuUiucM  obsolete,    nind  tlU^f 
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Doderfttely  ooAnie  spiniili's  atTiiiiijpd*  iu  ti  hipli;  series  ar  dBiisely  and 
Irregul&cly  placed. 

Bind  Uh'uK  with  mutluratvly  lon^  spitiulee  avran)^3<l   in 
tliree  series ;  tliomz  pitncturect  or  cago»e  At  the  nidea. 
Elyl.ra  witli  puiivturea  in  Clie  apical  I'egSoii  ouly- 
'rbomx  with  DArrow  apnce  witliin  tliB  margin  punc- 
tUKd. 
Sutitml  Btria  entire  ;  elytml  puuoturcs  coarse  . . .  patruelis. 

Thorax  with  wide  Itktcral  aud  apical  sparii!  ati'igoiie  ; 

Buturkl  atria  abbreviated  luciduUis. 

Blj'tra  densely  and  coarsely  puuctured,  exospl  a  small 
svntcllar  apaue   mtt  well   detlnod  ;  thorax  ■wai'suly 

punctured  over  uoarly  tlie  entire  surTaoe mneipunctatiia, 

Bind  tibiie  with  short  Biiinules  dansely   plnuod ;  thorux 
with  bilsal  margin  only  punctnreil. 
Elytra  sparsely  punctun^l  at  apex  only. 

Elytral  piiucturos  coarse  ;  marginal   stria  of  meso- 

bUsrnuni  siimoua  ttt  middle diraidiatipenuis. 

Elytrnl  punctures  finer  ;  marginal  stria  of  meBOster- 

mxm  straight gaudeiis. 

Elytra  coarsely  punctured  orer  the  greiitei'  port  of  the 
surface. 
Elytra  punctured  over  tlie  entire  surface  ;  marginal 
lliurauic  stria  uoC  extending  ou  the  base ;  antcriur 

tibim  moderately  deutiuulate serrnlntus. 

Elytra  with  impunetured  space  at  kase  ;  marginal 
stria  of  thorax  extending  along  tUo  base  ;  anterior 

tibiie  with  two  apical  teeth  wry  large ealcifronB. 

8.  patrueUs,  Lee.  Boat.  Joum.  V.,  p.  pi.  fig. ;  Mara.  Mou.,  1831),  p. 
itll,  pi.  SO,  Kg.  14T;  Janeti,  Mars.  loc.  ott.  p.  70n,  pi.  20,  tiif.  14it. 
,  Poi-tn  robuat,  uurfaae  shining  with  bluiah-green  or  slightly  bronze 
i^atre.  Bead  distinctly  margined,  front  suiootli  and  witli  a  chevron  mure 
IT  leas  marked.  Thorax  with  a  narrow  band  of  punctures  witliin  the 
^tcr^  margin  extending  usually  along  tlie  apex  ;  basal  margin  with  a 
hrrow  space  coarsely  punctured.  Elytra  very  coarsely  but  not  densely 
ancturad  at  apex,  piinctursH  extending  along  the  suture  two-thirds  to 
ifex  ;  external  subhumeriLl  obsolete,  bumei'al  oblique,  S.ue  and  long,  in- 
emiU  BilbhumerBl  disconnected,  abort ;  first  dorsal  exteiidlug  slightly 
ejond  Uie  middle,  second  shorter,  third  as  long  as  first,  fourth  shorter 
D  the  preceding,  and  aroiiod  at  base  joining  the  stttuml.  Pygidlum 
iod  prupygidium  sparsely  and  not  coarsely  punctured,  the  former 
laootber  at  apex.  Anterior  tihin  slx-dfuticitlate,  the  apical  tliree  teeth 
Duoti  coarser,  bind  tibiie  bisoriately  epinulose.  Length  .10-.14  inch  ; 
1.5-8.3  mm. 
In  tllia  apeciea  the  pnuctufilion  of  the  sides  of  the  thorax  vnries,  and 
*  extent  may  Ik  reduced  to  a  small  patch  near  the  anterior  angle. 
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<  Occurs  from  tliv  MiilJle  States  ta  Kansas. 

S.  lucidulus,  Loc.  Ann.  Lye.  V.,  p.  170 ;  baMpeSj  ^Ura.  Mon.,  IBoHli 
p.  44^  III.  11.  N.I.  :?:<,  ri«.  150  b. 

<>lil<iii;r  oval,  black  with  slight  tinge  of  bronze.     Head  diBtincily  ms^^' 
^ineil.    fpiut   smooth,  with  a  wvll   marked  chevron.     Thorax  spars^^^ 
]iuii«;tun'4l  «»n  the  diM\  mure  densely  at  the  sides  and  apex,  where  tlB-^^ 
U'rimu-  stri;;o<u>.     hlytr.i  sparstOy  piinctunul  at  apex,  punctures  exten^^^^' 
in;;  to  the  niiddlo  aloni;  the  suture  :  external  subhumeral  wanting,  hun 
ral   niiNU*r:ite]y  inipresM-Ml,    J4»ining  the    internal   subhumeral  which 
uio<ierati.']y   km^ :    lirnt  4loi-s;%l    extent  ling  two-thirds  to  apex  sligh 
sinuous  at  tip,  sccund  and  third  longer,  fourth  shorter,  arched  at  b;i 
.joining  the  sutunil,  which  extends  slightly  beyond  the  middle.     Py 
diuni  ant  I  pn.ipygidium  coarsely  and  densely  punctured.     Legs  as  in  t 
precodiii;;  si»ei-ies.     Length  .10  inch  ;  2.j  mm. 

nocurs  at  San  Dii'gn.  California. 

S.  eeneipuiictatus,  Horn,  Trans.  Ann.  Ent.  Soc.,  1870,  p.  333. 

oliloiig  oval.  Mack,  oiunpie,  elytra  with  aeneous  lustre  at  bottom  c^ 
])unctnrcs.  Head  margined  in  front,  with  a  faintly  impressed  chevroi-tf^  ^  >ii. 
Thorax  nuKk' lately,  coarsely  and  do nst^l^'  punctured  over  nearly  the  entir-*^  ^^ 
surface  except  a  narrow  latenil  and  small  discal  space.  Elytra  ver^"^  ^ 
«lcnsely  and  coarsely  punctured  over  the  entin*  Rurfaee  except  at  humeJ^  ^^ 
rus  and  sides,  and  mon'  ran^ly  a  batlly  delineil  space  on  each  elytron  nea 
the  scut  cll  inn  a  nil  iK'noatli  the  arch ;  external  subhumeral  obsolete 
liuiiu'ral  I  till  iterated  by  ]iunctures.  internal  subhumeral  nuxlei*ate  :  tlrs 
dorsal  loi);:,  indistinct,  secontl  short  with  an  arc  at  base,  third  obsolete 
t'«>urth  \i-\\  '^iiort,  uiiitiii;;  by  an  indistinct  arc  at  base  with  the  sutnral. 
wliicli  e\tfml>  very  imli'^linctly  t\v«>tliinls  tu  aiwx.  Propygidium  aiXf 
py;;i«liiini  deiisrly  olid  I'lmrselv  puiiclureil.  Anterior  tibije  5  or  ♦i-denli— 
enl.ite,  :i]>ieal  lliree  teetli  Vi>ry  coarse  ;  hind  tibiic  distinctly  triseriately 
s]iiiiMloM-.     Leiuth  .I'J  iiu'li  :  '•)  mm. 

The  stii:e  of  the  elytra  are  nearly  as  much  obliterated  as  in  estriatu*^  ^^ 
iVoiii  wliieli  it  may  1m'  readily  known  by  the  form  of  prosternuni  and  the  -s"^^ 
armature  of  the  liiiul  tibijc. 

Occurs  on  the  M'a-<M)ast  near  San  Francisco,  Cal. 

S.  dimicliatiponnis,  Lcc.  Ann.  Lye.  I,  p.  170;  Bost.  Jmim.  V..  p. 
.  7\  pi.  ♦!.  li;:.  1  :  Mars.  Mon.,  ISVi,  p.  7i:l,  pi.  *^(>,  tig,  140;  pahimtutt^  Say. 
.bmrn.  A»':nl.,  1>^*"),  p.  42  ;  Lcc,  l«>c.  cit.,  p.  7t> ;  tU'^n'torum  J,  Mars.  loo. 
cit.,  p.  Tl"),  pi.  21^  lig.  l'")!  ;  (ftfcrtii'ohi.  Mars.  Mon.,  1S57,  p.  44:?. 

Form  robust,  black,  shining,  elytra  usually  black,  sometimes  obliiiuely 
divided,  the  inner  portion  black,  the  outer  red.  Head  strongly  mar- 
gined, front  smooth,  with  distinct  clievrt»n.  Thorax  smooth,  shining 
with  a  narrow  space  of  punctures  along  the  bast*.  Klytra  sparsely  jiune- 
tui*cd  at  apex,  punctures  extending  to  luidille  ahuig  the  suture,  and 
rarely  beyond  the  thinl  stria,  lateral  region  sparsely  punctured  ;  external 
■ubhumeral  moderately  distinct,  hunier:il  line,  internal  snbl.umeral  not 
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biitig  the  liunieral,  cuid  broaitly  interrupted  at  its  miildle  ;  first  dorsnl 
Viidiiig  to  middle,  Hocani]  aud  tliird  longer,  fourtli  equal  to  tlio   tii'st, 

Dhi&g  at  haae.  Joining  tlie  suturnl  -which  iH  entire.  Pygidiuni  und  iiru- 
^dium  coarsely  but  sparsely  ]}unotui'ecl.  Anterior  libise  ns  in  tlia 
oeding  apecioH,  hind  tibis  densely  itnd  irregularly  j^pinulose  on  the 
i»r&uo.    Length  .1^16  inoh;  3-1  mm. 

n  the  gea-coa«t  of  tho  Middle  States  region. 

The  two  Bynonyms   by  Marseul,  rorer   to  the  same  insect,   which  is 

b  nearly  totally  blacic  form,  which  was  given  him  as  having  come  from 

B  Rocky  Mountains. 

8.  gaudens.  I^c,  Ann.  Lyo.  V.,  p.  1(W, 

Oblong  oval,  black,  shining,  with  alight   tinge  of  bronze.     Head  dis- 

kctly,  margiitcil  ft'ont  smooth  without  chevron.     Thorax    smooth  with 
r  fpace   of  punctures  along  the  base.     Elytra  sparsely  and 

ademtely  coarsely  punctured  at  apex,  punctures  extending  in  front  of 
;  external  subhitmeral  very  close  to  the  marginal,  humeral  moder- 

Bly  long,  internal  subhumentl  short,  disuonnccted ;  first  dorsal  extend- 
;  slightly  beyond  the  middle,  second   very  nearly  as  long,  third  very 

Drt,  fourth  one-third  the  length  of  tlio  elytra,  arched  at  base,  joining 

■  Butuml  which  is  entire  aud  deeply  impressed.     Pygidium  sparsely 

d  rather  coarsely  punctured.  Tibiui  as  in  the  preceding  species,  hut 
h  the  first  two  teeth  very  close  and  the   third  more  distant.     Length 

I  Inch  ;  U  mm. 

Occurs  ou  the  California  sea-coast,  but  is  rare. 

B.  fterrulatus,  Lee.  Ann.  Lye,  V.,  p.  185. 

Black,  moderately  shining,  elytra  brownish  opaque.  Head  margined, 
at  smooth,  chevron  feebly  marked.  Tliorax  smooth,  sparsely  puiic- 
id  along  the  basal  margin.  Elytra  very  coarsely  but  not  densely 
letured  over  the  entire  surface,  except  a  narrow  spaoe  extending  from 
humerus  along  the  outer  side  of  tho  ftrst  dorsal  stria  ;  external  aub- 
aend  distinct,  humeral  finely  impressed,  internal  subhumenil  disusn- 
sbort;  firat  dorsal  extending  to  middle,  second  and  tliird 
[fatly  longer,  fourth  shorter  than  the  first,  ai'cliing  at  base,  joining  the 
ind  which  is  entire.  Pygidium  and  propygidium  coai-sely  and  moder- 
ly  densely  punctured.  Anteiior  tibiie  T-8-denticulat«  and  more  finely 
1  usual  in  the  group ;  hind  tibtie  donaety  clothed  witli  short  stout  , 
lulee.  Length  .14  inch  ;  3.5  mm. 
ocara  on  the  sea-coast  at  San  Diego. 

I.  Huleifrons,  Mann.  Bull.  Moso..  1843,  U.,  p.  2.19  ;  Mars.Mou.,  1858, 
iOl,  pi.  8,  No.  34,  fig,  2. 

'orra  lobust,  black,  subopaque.  Hend  dislirictly  margined,  front  with 
eblc  chevron.  Thorax  smooth,  very  convex,  with  a  narrow  line  of 
etures  at  base,  marginal  stria  advancing  along  the  ba«e,  and  deeply. 
irMWd  to  the  middle  of  each  elytron.  Elytra  densely  and  coarsely 
lotured  with  smoother  spaces  at  huuterus,  outer  apical  angle  and 
A,  r.  a.— VOL.  xui.  2r 


ander  tlie  itroli  of  the  Tourth  donnl ;  mnrsfnni  striB  nreli^d  nt  t 
ternni  siilihumuntl  oonfaniKled  with  the  mar^nnl.  Immera]  Sa*,  ial 
Bubliiimeni]  nblit«rnt«d ;  dorsnl  striic  very  eUurt  itidiiitiiict,  tixen 
base  wliei«  all  are  more  or  less  anshed,  fonrtb  joining  tbo  eutuiat  « 
extelida  very  indlstini^ly  nearly  to  apex.  Pygidiiim  anil  propygul 
deusol;  and  coarsely  piiiictured,  Anterior  tlbiie  witli 
tiwtliat  apex,  above  vbiohtbe  tihira  are  finely  aemilate  ;  hiail  t^^^ 
densely  spinulone.     Length  .]S-90  iiicU ;  i.HS  mm. 

Occurs  on  the  sea-coast  of  Califflmia. 

Terbthitb,  BricliB. 

Body  cylindrical,  prueteniiim  aniar^uate  at  tip,  receiving  Uw  t 
aternum,  tibiie  denticulate.  Antttnnic  fruutal,  antenuul  tmua  at  Ibe  a 
uf  tliorax  under  the  auteiior  an^le. 

Twospedee  only  oocur  lu  our  fauna. 

£I}-tra  with  a  short,  very  oblique  striii  at  baae cMtg 

Elytra  punctured  vrithout  stria 

T.  Obliquulus,  Loo.  Paolf.  11.  R.  Rep.,  1857.  p.  86. 

Ublung  nibutit.  piceons  sbiniug.  Head  sparsely  punctnred. 
sparsely  puunttirod,  puTictures  Buer  nod  slightly  mure  dense  at  tl 
marginal  stria  entira  ending  abruptly  at  base.  Elytra  sparsely  pn 
puneturaa  Finer  toward  the  sides,  subbuiaeral  spaee  sniouth,  al 
short,  very  oblique  moderalely  iiiipregsed  stria.  Pygidinm  mnden 
coarsely,  but  not  denHely  punctured.  Pro8t«mum  bronil.  hrwidly  e 
ginate  in  front,  aeutely  notched  behind,  mesoslomuni  ^itb  eutir*  i 
nal  lino,  coarsely  and  sparsely  piiuotnred.  Aiilorior  and  middle  I 
0-denticulut«,  bind  tibiie  4-spiuoHe.    I.engtb  .11)  inch  ;  S 

(>ccui'8  near  SaeramentOi  C'aliforuia. 

T.  americanos,  Lee.  Proc.  Acad  ,  185Q,  3111 ;  pieipct  f,  Lw.  I 
Jouvn.  V,,  p.  Tl>,  pi.  0,  llg,  6. 

Oblong,  moderately  robust,  pi ccou a  shining.    Head  sparady  [rancta 
Tliornic  nparsoly  and  moderately  cuarst-Iy  punHured,   pnnctarm  t 
the  sides,  marginal  stria  entire,  extending  slightly  along  th«  t 
close  to  the  margin.    Elytra  sparaely  and  niodurati-ly  eonrwiy  pntMi 
punctures  conrsur  at  base,  subhumeml  Huiofitb  tpace  unolL     I 
.    and  propygidium  moderaioly  coanwly  but  aparsely  |ninolurwI. 
num  Kubtmncute  in  front.    Anterior  tibini  ^hS  denticulate,  nddi 
more  coarsely  n-dentat«,  hind  tlblw  hfspinose  at  a]icx.    I>on£:Ili  . 
inob ;  1..VS  mm. 

This  apttcios  in  very  closely  allied  to  tlio  /iMpet  of  Kurop«,  atwl  ai 
to  differ  only  in  thu  grvoter  distiiiutnetut  of  the  lateral  margin  oC  tl 
and  by  the  inrurvpd  and  of  tbo  marginal  stria  being  closer  to  i 
.so  that  the  slight  ;(roove  Men  iu  the  European  form  ia  ubltten 
is  probable  that  vritb  more  specimens  this  slight  difference  would  d 

Widely  diBliibuted,  but  appeani  to  be  rare. 
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Form  subfjliudrical,  short,  obtuse. 

llcnd  doeplf  iaserted,  vertex  convex,  front  inflexed  ;  no  frontal  Etri&. 

Anteame  inBt-rtcil  on  the  front,  aDtennal  fosaa  bi-oadund  shallow,  »itn- 
Med  on  tUe  undei-side  of  thorax  in  front  of  the  coxie, 

Pi-ostornuni  sliort,  broad,  without  striEU,  anteriorly  subtruncate,  jjoat*- 
Tiorly  eniar{;iDat«  ;  lueiiostcrnum  prominent  in  front,  received  by  tile 
prostemum,  andwith  entire  marginal  line. 

Thorax  nearly  i\s  long  as  the  elytni,  subquadratc,  anteriorly  emar- 
Jlinate,  at  base  broadly  rounded. 

Elytra  punctured.    Scutollum  niiDuie. 

Propyifidium  transverse  sliort.  Pynidium  double,  upper  purtion, 
transversely  oval,  feebly  convex,  iuferior  portion  longitudinally  concave, 
IraDsveraely  scarcely  convex. 

Anterior  tlbiro  slender  at  base,  dilated  at  apex,  exteriorly  finely  serru- 
lats  with  many  spinulose  t«eth,  middle  and  hind  tibiv  similar,  the  latttir 
with  the  tpinules  less  densely  placed.     Tarsi  l)i-unguiculat«. 

Tills  ijenua  is  closely  allied  to  Tfi-ttriut  and  Xiphonatut,  and  ftppiirently 
■nearly  intermediate  between  the  two.  Fmm  the  former  it  diflers  espec- 
ially by  tbe  double  pygidium,  and  from  the  latter  by  llie  absence  of  the 
'prothoradc  projection  in  front,  and  the  two  clawB  to  all  the  tarsi, 
ftnd  the  form  and  armature  of  the  tibi«e.  The  vert«x  and  front  are  not 
In  tbe  same  continuous  curve,  but  the  latter  is  Hat  .ind  more  fitroi)|,'ly  in- 
flexed  than  the  former,  and  longitudiDally  i^oncave. 

T.  cholybceum,  n.  sp. 

Form  subcylindrical,  short,  obtuse,  surface  shining  bluish  with  slight 
tinge  of  grc«n,  sparsely,  eqiially,  and  not  coarsely  punctured,  antcnnre 
Ud  legs  reddish-brown.  Thorax  subq^nadrate,  slightly  broader  than 
long,  sides  feebly  arcuate,  and  slightly  convergent  in  front.  Elytra 
slightly  longer  ttian  the  thorax,  and  scarcely  longer  than  wide,  at  base 
■lightly  impressed.  Pro|iygidium  transverse,  punctured  similarly  to  the 
elytra.  Pygidium  double,  basal  portion  more  than  twice  as  wide  as  long, 
luid  at  distal  end  arcuate,  surface  similar  in  color  and  punotnution  to 
the  propygidium  ;  apical  portion  viewed  directly  in  front,  crescentic,  ver- 
tlually  slightly  concave,  transversely  scarcely  convex,  surface  piceons,  letta 
distinctly  punctured  and  subopaque.  Prosteroum  as  broad  oa  longi 
moderately  eonvex,  sparsely  and  coarsely  punctured.  Meso-  and  meta- 
Memum  ooar.tely  and  sparsely  punctured,  the  suture  obliterated.  Length 
.13  inch  ;  M  mm.  Plate  5,  fig.  ». 

One  s[iecimon,  Texas,  received  from  Dt.  Summers,  of  New  Orleans. 

Pi.EOAUERL'H,     Xfichs. 

Plegadems  may  be  readily  known  from   all   the  genera  of  Illstcridie 
■hj  the  structure  of  the  prostemura.     Tbe  prosternum  is  broad  and  has 
each  side  a  bioad,  deep  chanueL  extending  from  the  lobe  to  the   tip, 


Horn.]  *J4o  [Jim«SB, 

slightly  arcuate,  so  that  the  two  approach  slightly  at  middle,  and  also  ^ 
broad  transverse  groove  which  divides  the  median  conyex  portion  of  tl3^ 
prostemum  iiito  two  unequal  portions.     The  lateral  grooves  extend  Hb^ 
on  the    iiieso-    and    motastemum,   and  are  there    divergent,   mnniic^^^ 
parallel  with  the  sutures.    On  the  outer  side  of  the  grooves,  and  lim^  ^^ 
ing  them  in  their  entire  length  is  a  ridge  more  or  less  acute  as  the  groo^""^^ 
is  broader,  and  in  P.  Sayi,  the  ridge  approaches  so  closely  to  the  latcr^s^^* 
carina  of  the  prostemum,  especially  in  front  that  the  channel  whic^^^^"^ 
usually  exists  between  the  two  ridges  is  entirely  obliterated.     In  com*     ^  ""'** 
quencc    of    this   in  separating    our   species   (Trans.    Am.    Ent.    Soc'j.      -^m 
1870,  p.  142),  I  described  Sayi  as  having  a  single  sulcus  on  each  side  an-^r'^d 
nitidtiH  and  fraternus  two  on  each  side.     This  method  of  expression  xr        « 
however  faulty  and  may  misleacl,  and  should  therefore  be  lost  sight  of. 

The  following  table  will  serve  to  distinguish  our  species  : 
Transverse  thoracic  impi-ession  usually  obliterated,   rarely 
visible  at  the  sides  ;  meso-metastenial  plate  sparsely 
punctured. 

Elytral  punctures  round,  coarse  and  sparsely  placed Barbelini^^^ 

Transverse  thoracic  impression  entire  and  moderately  deep. 

Elytra  strigoso-punctate transversui^  - 

Elytra  coarsely  punctured,  punctures  round,  not  strigose. 
Body  beneath  coarsely  and  rather  closely  perforato-punc- 

tate Sayi  — 

Body  l)encatli  very  sparsely  punctate. 
Transverse  sulcus- of  prosternum  scarcely  broader  than 
tho  lateral  sulci,  p(>sterior  division  of  prosternal 
carina  of  m<xlerate  extent,  the  anterior  elongate 
oval.  Thorax  moderately  coarsely  but  not  densely 
punctured.  Laternal  sulcus  of  pronotuni  entire. 
Posterior  i)ortion  of  prosternal  carina  trapezoidal. .         censors. 

Posterior  portion  of  prosternal  carina  triangular fraternus. 

Transverse  sulcus  of  prostemum  very  broatl,  wider 
than  the  lateral  sulci,  posterior  division  of  prosternal 
carina  very  miinito,  anterior  transverse.  Thorax 
very  sparsely  and  finely  punctulate.  Lateral  sulcus 
of  prouotum  not  attaining  the  base nitidus. 

P.  Barbelini,  Mars.  Mon.,  1802,  p.  684;  1801,  pi.  4,  No.  46,  fig.  2; 
pnxillmXy  Lee.  Bost.  Journ.  V.,  p.  80,  pi.  6.  fig.  8  ;  Erichsonii,  Lee. 
List,  p.  28. 

Oblong  oval,  moderately  convex,  brownish,  shining.  Head  finely  and 
not  densely  pun(;tured,  front  slightly  concave  transversely.  Thorax  sub- 
<iuadrat(;,  slightly  broader  than  long,  }>ase  not  margined,  lateral  groove 
dee]>,  not  «iuite  attaining  the  basal  margin,  marginal  space  convex,  not 
interrupted  ;  disc  with  slight  trace  of  transverse  impression  at  tho  sides 
near  the  anterior  third,  frequently  entirely  wanting ;  surface  sparsely 
punctured,  marginal  space  more  densely  and  coarsely.     Elytra  coiirsely 
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and  not  densely  punctured,  punctures  round  and  distinut ;  marginal 
Bhort,  extending   lu  middle  and  deeply  imprestiGd,*  adiI  at  humerus 
slight  trace  of  an  ohliiiue  HtHa.     Propygidium  and  pygidii 
and  moderately  coarsely  punctured.    Anterior  tibi»  flncly  spiiiuli 
miildle  and  hind  Ciliitc  oiliate.     rraeternum  on  each  side  deeply  a 
mudiiui  iMiivex  purtiou  broadly  divided  transversely  by  a  deep 
cilintD  at  bottom,  anterior  division  broadly  oval,   couiwly,  but  spai 
punuturud,   ponleriur   puilion   simiU.  narrow,   ovrinifonn. 
pintn  oonrscly  but  very  spnrsely  punctui-od.      The  two  suli 
front  by  a  Una  trausvorBe  ({roovo  parallel  vrith.  and  closu  to  tliu  anterior 
roargiu  of  the  proslcmum.      The    lateral  ridge   of   the    proHt«rnuiii  ia 
niodoriit«ly  distant  from  llie  rid;;e  bounding  the  sulcus  externally,  and 
the  space  between  them  is  suloiform  and  smooth.    Length  .(14  inch 
1  mm. 

Ocvurs  abundantly  In  North  aud  South  Camliiia.    Marseul't 
priority  by  one  yoar,  aud  must  be  adopted. 

P.  traiiBTersus,  Say,  (ni»Ur),  Journ.    Acad.  V.,  1825,  i 
Bost.  Jiuirn.  V.,  p.  -110.  pi.  0,  flg.  7  ;  Mats.  Mou.,  \m,  p.  277,  pL 
Ug.  U. 

Obluug  oval,  brown,  moduratelj  shining.  Head  sparaely  punctured, 
front  transversely  sliifhtly  concave.  Thorax  slightly  broiulor  than  long, 
marginal  stria  deep,  lateral  sulcus  entire,  moderately  deep,  graduiilly  less 
impressed  to  base,  margin  couvex,  not  intemipt«d,  mors  densely  puno- 
tui'ed  st  the  anterior  angles ;  disc  divided  unequally  by  a  moderately  im- 
pressed transverse  sulcus,  anterior  portion  smaller,  and  nioim  cliist<ly 
punctured  than  the  posterior,  punctures  sparsely  placed  and  of  elongate 
form.  Elytra  strigmio-punclate,  more  densely  near  the  humuml  angles 
at  humerns  a  short  oblitjne  stria  modemtDly  impressed  ;  marginal 
shoi't  basal.  Pygidium  coarsely  and  niodeifttoly  densely  punctni 
Prosternum  as  in  tho  preceding  speeios,  but  with  the  portion  behind 
transvente  sulcus  slightly  more  distinct.     Length  ,05  inch  ;  1.35  mm. 

(■cciiTK  from  CaiiuUa  to  Texas,  morv  abundant  in  the  Qiilf  and  Bouthi 
Atlantic  States. 

P.  Sayi,  Mara.  Mon.,  1850,  p.  2G!),  pi.  11,  No.  3S,  fig.  7. 

Oblong  oval,  browuiah,  shining.  Head  sparsely  punctiil.ite, 
tmnsverBely  slightly  concave.  Thorax  slightly  broader  than  long, 
ginal  stria  moderately  deep,  latftiil  sulcus  entire,  marginal  space  co 
UOt  interru])ted,  oo.irsely  and  rather  densely  punctured  ;  dise  unequal!' 
divided  by  moderately  deep  transverse  sulcus,  anterior  portionmore  tiuely 
and  densely  punctured  than  the  posterior.  Elytra  coarsely  and  raihur 
closely  punctured,  suture  slightly  elevated,  obliixne  humeral  and  one 
dortal  t^tria  sliort,  rudimentary,  marginal  short  basal.  Pygidium  and' 
prnpygidlum  densely  und  noarsely  punctured.    Mctastcninl  plate  dense! 
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jwd  oonrwly  pi-rforato-imnctate.    I'rodteriial  enlui  deep,  Im 
verae  Biilcua  not  wider  than  llie   latornl,  iint«rkor  portion   of  f 
oval,  countel;  ptmotured.  pusturiur  portion  uvul,  truncaU'  In  frcnt ;  1 
carinii  of  prosternum  contlnoiit  witb  the  rid^  limiting  tbn  eulvu*  I 
nttaiuinj;  the  frinit  uf  pi'uatenmm.     Iisngtb  .06  inch  ; 

TIiIk  Hpeciea  ia  rewlilf  tciiomi  by  tlie  voty  conreel;  perfvmio-pui 
meHo-iuutasloriMl  plate. 

Not  common.     Occurs  in  tho  MiiliUe  States. 

P.  oouBorfi,  n.  sp. 

Oblong  ovdl,  blank,  sliining.      Ilcad  apnrnoly  punctulate,  front  aligl 
Qoocavo  tnuiHventoly.    Thomx  Blightly  bioiwlor  than  long,  lutu'gtDal  « 
mudorut«ly  dee]),  lateral  sulcus  moderately  deep,  entire,  raorginal  « 
convex,  Bparwly  jtunctured  ;  iliiu.'  nneciuully  divided  by  it  t 
cui,  uuloriur  portion  slightly  mors  Iliuu  hnlf  tbo  piMti^riura 
but  not  more  densely  punctured.     Elytra  coarsely  but  not  donscly  | 
lured,  suture  eliglitly  ulevuted,  at  baae  n  short  oblique  humeral  ai 
moiitarydorsnl;  margiu&l  stria  feeble  extending  one-third  to  npos.  1 
ium  niudent«Iy,  iu)ilb«r  coarsely  nor  dousuly  puncturud. 
sparaely  punctured.     Prostei-num  i>early  as  in  Sirf/i,  p'tBt«riar  port 
cariuA  bruadtr  than  long,  trapexoidal,  h»t«ral  carina  of  pros 
tcndiug  entirely  to  apes.     Length. 0>>  inch  ;  1.S5  mm. 

Narrower  and  Iciw  ooovex  than  Sayi  and  with  ihi'  me»0' 
plate  very  sparsely  punctured. 

Oue  ipccimon,  Colorado. 

P.  &atemuB,  Horn,  Trans.  Am.  Ent.  Soc.,  1870,  p.  Ul. 

Obion-;  oval,  hrownisli,  ino<leratvTy  shiulng.  Head  sparsely  piinct 
and  eltgUtly  trunsvvrsely  concave.  Thorax  slightly  brooder  tluui  L 
marginal  stria  utuduralery  deep,  Ut«ral  sulcus  entire,  marginal  < 
convex,  sparsoly  puiuitiii'ed,  muro  densely  in  ftYUit ;  disc  uncijually  dir| 
by  a  trotiBverse  sulcus  leas  distinct  at  aiiddle,  surface  spart«ly  pa notqf 
the  uuterior  division  niure  finely.  Elytra  sparsely  imuctured,  { 
turos  coarse,  I'ound  and  deeply  impressed,  sutur*  slightly  o 
base  with  sliort  oblitiuu  liuinenLl  and  rarely  a  rudimentary  dortnl,  n 
Kinal  short  moderately  deeply  impressed.  Pygidlum  ntodenitcly  ct 
and  densely  punctured.  MeUut^jmid  plate  spai'sely  punctured, 
teriium  nearly  as  in  fiuyi,  the  portion  behind  the  transverse  sulcus  uval, 
Buhocutu  in  front,  lateral  ridge  entire,  the  spaao  bvtwecn  it  and  tho  inqr- 
guial  ridge  of  tlio  sulcus  not  channeled.     I^ength  A)!i  inuh  ;  t  .25  inin. 

Smaller  than  the  preceding  species  and  relatively  t)roadcr.  D: 
enpecially  in  tho  form  of  posterior  divUion  of  the  prostetnam  v 
rvsults  from  a  narrower  transverse  buIoun. 

Oecnrs  iu  California  aud  Nevada. 

P.  nitiduB.  Horn,  Trans.  Am.  Ent,  Soo.,  1870,  p.  Ul. 

Oblong  oval,  Idiir.k,  shining.  Hood  sparsely  punotulate,  fhiHttraim 
sUghily  concave.    Thorax  Blighlly  broader   than  long,  marginal  I 
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moderately  iraprosseil,  UU'i'al  tiulcus  m<HlerAtely  doep  in  fraut.  giiuluaUy 
■liaUuwerbeliiml  aud  not  attaining  thubiisalmBrgin,  mnrginalspuov  moder- 
Ktely  ronvei,  sparsely  punuturad,  luuro  densely  iu  front,  disc  sparsely  and 
Ittiely  pniiotunnt,  uticqually  divided  hy  trunsvorsu  sulcus.  Klytrn  fru- 
qnently  nilh  two  nidimrnuii'y  dorsal  and  obliiiue  huRier»l  etritis  surftuw 
»li»rH<ly  luid  rather  Uiiely  punctured  ;  inurjniial  striu  fine  extvndinK  one- 
third.  Pygidium  inixleiiitely  coarsely  but  not  densely  punctured.  Meta- 
fitcrnuin  »parii«ly  jiunutured.  PrOBtomiil  sulci  broitd,  deep.  traiuivcrEe 
BuluuB  murii  broader,  anterior  pmstemal  divialcm  transversely  oval,  pos- 
tuiiov  small,  obtusely  cariniforui.    Iiuii);tli  .OT-.OU  iuoU  ;  S-2.7i  mm. 

One  uf  our  most  distinct  spvcivs,  cssily  known  by  its  black,  shining, 
sparsely  and  rather  finely  punctured  suiiitce. 

Oeuurs  iu  Nevndit  and  Oii>gon;ln  the  liittcr  place  collectud  rather 
abnndnntly  by  Lord  Walsiiiybam, 

DArxMrs,    Lee. 

Frontal  suture  dintinct.  Eyes  euarsely  granulated.  First  joint  of  an- 
tenuH'  gr»(tunUy  thicker  t»  the  tip,  second  joint  broader  than  long,  rbom. 
boidnl,  third  lon^r  tiiaii  tbe  two  following,  anWitiial  f<>ssa  as  iu  Dimdro- 
phllus.  I'ruBtemutD  broader  tlian  long,  at  tip  truneate,  luU)  nearly  as 
long  as  the  prosternuni,  mesoatcriimn  truncate.  Auleiior  tibiw  dilated 
and  hidontioulatc,  middle  and  hind  tibia:  diluted,  but  less  than  tbe  an- 

The  speeies  of  tliis  genus  are  all  minute  and  are  thus  distinguished  : 
Proeterniini  and  roesoatemiun  sniooth  sparsely  piinctnred, 
iijeBost4--niul  stria  visible  at  the  sides,  obliterated  at  mid- 
dle.   Elytral  punctures  simple. 
Elytra  witli  subhumerul  and  llrst  dorsal  entire.  Epipleural 
fold  smooth,  impunctured.     Pygidium  very  minutely 

puiictulate niiaellus. 

Elytra  with  subhumeml  abbreviated  at  apex,  first  dorsal 
eliort.     Epipleural  fold  sparsely  punctured.  Pygidium 

puiieturetl ■ tantillus. 

Proeteniuin  and  meiHwteruum  cuarecly  foveato-punctiit«>, 
mesiMtcrnal  stria  entirely  oblitemlcd.  Subhumerol 
Btria  wanting,  llrst  doi-sal  entire,  broadly  arching  at 
base  and  returning.  Epipleural  fold  eoarsely  punctured. 
Pygidium  coarsoly  punctured,     Elylral  punctures  sub- 

striguse punatifonnis. 

B.  misellus,  Leo.  Proc.  Acad.,  i97>3,  p.  2lf2;  Mors.  Hon.,  isnfl,  p. 
573,  pi.  H.  No.  41,  fig.  3. 

Broadly  iival,  subglolxwe,  brownish-red,  moderately  shining,  Head 
very  sparsely  and  minutely  punetulate.  Thorax  sparsely  and  Qnely 
puDctiired.  Elytra  mure  coarsely  punctured,  punctures  simple  and 
■paravly  plwed,  subhimiorul  stria  i-ntirc,  tlnrt  dorsal  entire,  more  deeply 
imprcsiMd  than   the  subbumendi     Pygidium  shining,  very  sparsely  and 


finely  punctolate.     Mcsn-metiutcniiil  plate  shinSng,  very  HiinoUlr  p 
tulate.    Legs  paler  tliau  the  under  RiirtacA.    Length  .03  jnoh  ; 

Occurs  in  tlie  Middle  Stutex  region, 

B.  tautillus,  Lee.  li>e.  cit.,  |i.  201. 

L»r^r,  more  broadly  oval  and  less  convex  than  tb^  preceiling  *l 
Thorax  more  coaraely  punctured.     Iltytnt  with  aiibhinoeiml  etrift  aU 
vialed  at  base  and  eubobaulete  at  apex,  firaC  dor«al  apical,  attaining^ 
middle  ouly.     Pygidlum  coarsely  punctured.     Meso-metaJitemal   ] 
Bpareely  punctured.     Length  .04  inch ;  I  mm. 

Occurs  from  Pennsylvania  to  Loulsiniui. 

B.  punctiformiB,  Leo.  lo«,  oft.,  p.  288. 

Similar  in  form  to  iiiiHllu:  Tbonut  slniilnrly  punctured. 
withoiU  siibbuinerHl  stria,  lirist  dorsal  ontiro  broadly  Arching  at  b 
face  densely  iiciculnt«ly  punctured  and  with  a  subatriguse  aspect. 
gidium  coarsely  but  not  densely  punctlu«d.  Moso-metnatcmol  | 
densely  foveato-punctate.    Len)(th  ,(KJ  inch  ;  .T5  mm. 

Occurs  in  Pennsylvania,  Florida,  Missouri. 
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This  genus  contains  the  most  minute  E])ecies  of  the  family.     It  tt 
at  once  known  by  the  four-jointi-d  hind  t-irsi.     Baeanitu  bcara  a,  I 
tlolal  resemblance  to  Aeritui,  but  may  lie  knoirn  by  the  fivD-ioInted  i 
tarvi,  ilie  iirustorntini  slightly  lobed  in  front  and  without  striai,  Midi 
fonti  of  (lie  tibin.    They  have  in  common,  however,  the  i 
coarsely  granulated  eye,  in  front  of  nhlub  llie  ftuunnni  scape  Is  ImI 
irheu  at  rest,  In  a  duep  groove. 

The  four-jointed  hind  tarsus  results  from  the  union  of  the  flnt-fl 
joints,  consequently  tbo  first  juiut  thus  formed  is  long,  fltwnyn  «<i|itfl 
the  two  following  united,*and  in  the  miyority  of  ousm  mucli  luugor. 
scutellum  is  small  and  difllcult  to  see  from  tlio  very  line  suturei ' 
it  and  adjacent  parts,  and  altbougli  small  it  is  proportiuuately  ai 
in  many  Saprinai.  Soveral  KpecloH  I  tlnd  to  be  totally  deprived  of  mih 
lum  between  the  basal  angles  of  the  elytra ;  these  I  have  neparated  ■ 
distinct  genus. 

As  thus  restricted  our  species  are  as  follows  : 
1'horax  witliout  basal  transverse  row  of  puncturen. 
Anterior  tiblsa  rather  broadly  dil.it«d.     ProHtemum  ranch 
longer  than  wide  at  base,  atriie  in  frunt  itrunglj  divor- 

Kcnt,  nt  hasn  jiarallel inftritb 

Anterior  tibia.'  soareely  broader  than  the  middle. 
Prostomum  bciarcely  lunger  than  wide  at  niiddla ;  elytm 

finely  puuotured 

I^rosiemum  twice  as  long  as  wide ;  elytr«spfti«oly  punc- 
tured  

Tliomx  with  buaiil  transvci-sc  row  of  punctunM. 
Prosternuui  scanwly  lunger  titan  wide  ;  marginal  atriu  «f 
nicaosternuni  ijiLvrrupted. 
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IlSfial  row   of  |iniiclurc8  sboit,   ai-eunte  ;   meBostei-num 
Bliglitl}'  coucuve  li>ogitutIinnl1y  nnlcnte ;  meiio-iiietii- 

slernal  gatuic  obliterated Floridiw, 

BdsbI  row  of  puncLui-ea  lung,  nearly  stiuiglit ;  iiiesojtcr- 
niiin  Ant,  nieiM>-meta«tema1  Buture  distinct. 
Form   otliicuUr ;    inet)u>t«niuin   sparsely   aud   finely 

puiictured diaotis. 

Form  oval ;  nieUisteinuni  coarsi-ly  punctured. .......    flmctarius. 

Frostemum  mucb  (usually  twice)  longer  than  wide  ;  muao- 
BUmal  Btria  entire. 
lUytra  with  very  deep  humeral  and  dorsal  strin  ;  tliorax 

very  minutely  ai>d  sparsoly  punotluulate Sallei. 

Ely  tm  with  scarcely  a  trace  of  Htrim  ;  thomx  moderately 
punctured. 
ProBt«mal  striffi  not  more  divergent  in  front  than  at 

base,  elytral  punctures  mucli  lessdiatinct  at  base,     strigosus. 
PrcBlcmal  sti  iit  more  divergent  iu  front,  elytral  punc- 
tures as  deep  at  base  as  at  middle aoaniid»s. 

A.  maritimua,  Lcc.  Ann-  Lye.  Y.,  p,  170;  Proc.  Acad.,  IgliS,  p.  2U0. 
Olilong,  feebly  convex,  brownish-bhiclc,  shining.  Head  Sparsely  piinv- 
tulat«.  Tliorjii  sparsely  and  finely  punctured.  Elytra  moderately 
coarsely,  but  not  denaety  punctured,  punctures  feebly  atrigose  at  8|>ex  ; 
disc  with  frtiut  oblique  dorsal  stria  extending  nearly  to  the  middle  of  tlin 
margin  ;  marginal  stria  deeply  impreased,  entire  ;  suture  slightly  clian- 
neUed  ftt  base.  Pygidium  smooth  shining.  ProBteruum  much  lunger 
than  wide  at  base,  striie  posteriorly  pai-allel,  anteriorly  vci-y  strongly 
dlveiijeut,  surface  feebly  Bhiulng,  very  fluely  alutnceous.  MeaoBtvrnal 
atria  entire.  Anterior  tibiic  diluted,  anterior  face  slightly  concave,  outer 
margin  ttiiely  apiuulbse.    Length  .(H5  iacli  ;  1  nun. 

Occurs  in  Catifoniia.    It  is  the  largest  species  in  our  fauna.    The 
meobUrenient  above  is  the  eutiro  leugth,  and  it  is  really  more  tliau  1  mm. 
long, 
A.  Arieonse,  n.  ap. 

Itroadly  oval,  convex,  brown isli'black,  Ehining.  Head  sparsely  punc- 
tulate.  Thorax  sparsely  punctured,  punctures  at  ajiex  tine,  beoomiug 
giadually  coarser  to  base.  Elytra  rather  sparsely  and  moderately  finely 
punctured,  punctures  finer  at  apex  ;  disc  with  a  ntiort  acatoely  evident 
humeral  and  dorsal  atria  not  attaining  the  base,  marginal  stria  fine, 
Pygidinm  very  siiarsely  punctulate.  Prostemum  broad,  nearly  as  wide 
at  middle  as  loug,  surface  spnrsely  punctured.  MesoBtemum  moderately 
puuc lured,  marginal  atriu  interrupted,  metaatemal  Huture  distinct. 
MotMternum  sparsely  punctulate.  Anterior  tibiie  scarcely  broa<ler  than 
the  middle.  Length  .04  inch  ;  1  mm. 
Occurs  in  Arizona,  at  famp  Grant,  under  Cottonwood  bark. 
A.  exisuus,  Erichs.  .Talirb.,  ISM,  p.  208 ;  Lee.  Proc.  Acad.,  IS.'iS,  p. 

A.  p.   ».— Vi.lL.   XTll.   23 


very  fc^. 
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901;  Mars.  Man,  IgSS,  p.  (103.  pi.  14,  No.  11,  fig. 
lloBt.  Journ.  v..  p.  8^.  pi.  fl,fig.  10  ;  Mara.  M<«i.,  lo-j.  cit..  fig.S ;  **Ui| 
Lee.,  loc.  cic,  rig.  13  ;  eribripennii.   Mare.  Mou.,  IS.'J'S,  p.  IH»,  pi.  T  ' 
43,  tli;.  3  ;  .VurrA»i  Maru.,  loc.  cit.,  p.  ft04,  ttg.  4. 

Obloug  oval,  broMinisli,  sligbtly  conveK,  Htiining.  Head  Hpkrselj  punc- 
tiilatc.  ThuraK  moderately  uwirsely  nud  spanely  punctured.  Elytra 
mort)  coai-aely  but  nut  more  densely  than  the  tlionts,  marginal  Ktria 
niodciatoly  deep,  entire.  Pygidium  fluely  and  Bparaely  punutulale. 
Proat«riiuiii  more  than  twice  as  long  as  wide,  surface  with  very  fc^, 
puncturas.  MeHosternal  stria  iDterrupted  at  middle,  meso.mctaBli 
plaUi  rather  coarsely  l)ut  spai'sely  puncturud.  Anterior  tibi»  a 
Luiigth  slightly  Ighb  than  .1)4  inch  ;  1  mm. 

Alter  a  careful  atudy  of  the  typea  of  all  the  al>ove  xynonym^  I  o 
laysvir  unable  to  sepuraie  them.  Naiehet  ia  aaid  tn  have  the  mesostern 
with  an  entire  marginal  Blria,  but  I  am  thoroughly  convince  J  that  L 
striu  is  not 'entire  and  that  the  appearance  is  entirely  owing  to  a  *«rj 
alight  elevation  of  the  anterior  edge  of  the  meBnst«mum,  agnlnat  whjd) 
the  tip  of  the  proslernuni  abuta.  The  pn:unc«  of  the  dorsal  atria  on 
which  obliqiiui,  acifulatu.*  aod  eHMp»niiii  have  been  founded,  la  a 
character  of  do  value  whatsoever  here,  as  every  variatlcm  occurs  tton  fk 
moderate  stria  touching  the  base,  to  a  shorter  stria  not  atta 
base,  and  from  this  to  no  stria  at  all. 

Occurs  not  uncommonly  in  tlie  Middle,  Soutliom  and  Weat«m  G 
under  bark. 

A.  FloridSB,  Mara.  Mon.,  1963,  p.  093,  pi.  4,  No.  51,  flg.  1 

Orbieulai',  feebly  convex,  piceous,  shiuing.  Head  siKiiaelypi 
Thorax  moderately,  densely,  and  coatsely  punctured  at  base,  ^ 
abort  niw  of  closely  approximate  punctures,  arcuate,  a 
within  the  middle  of  the  elytra.  Elytra  moT«  coarwly  puocturvd  ll 
the  iJiorax  at  banc ;  punctures  less  distinct,  at  middle  and  nntr  apex 
slightly  Htrigoee;  marginal  stria  tine,  entiie;  two  very  nliort  striai  at  ba««. 
very  feebly  impressed.  Pygldiuni  finely  and  not  densely  punctured. 
ProHtcrnum  scarcely  longer  than  broad,  sparsely  punctured.  Mosiistarmim 
slightly  ooncave,  surface  lougitudinally  su1c:ite,  stria  interrupted.  Heta- 
elernnm  sparsely  punctured,  sutura  oblitamted.  Anterior  tibiut  s 
LengtJi  .04  inch  ;  1  mm. 

Blore  elongate  and  convex  than  dUattt,  but  equal  in  da«. 
Houth  Carolina,  Florida  (Marseul),  Louisiana  (Salle), 

A.  discus,  Leo.  Proc.  Acad.,  IMS,  p.  :M(). 

OrhicuUr,  browuiah,  moderately  convex,  akining.     lleftd  apt 
mluutely  punctulate.    Thorax  finely  punctured,  at  liaao  a  t 
nearly  straight,  row  of  punctures  extending  nearly  to  tho  t 
£lytra  mudei-ntely  puuctured,    more  coaraely  than  tkc  iilytra  ni 
and    slightly  auiuulate  at  apex,   niargiual  atfia  flue,   Knttrsi 
sinuous  at  baae,  and  with  a  very  faint  trace  of  a  dorsal  atria.    Pygi 
suboti.i<[ue,  finely  aliitaceoiis.      Pvu^tcriium  scarcely  longer 
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t  niidille,  coarHely  but  spnraely  punctui-ed.     MeBOsternura  flat:,  conrselj 
lanctured,   stria  iuUrrupWd,    me  tint  t«  mum  Uiiel;  aluUtceouH,    oparaelf 
innctured,  suture  fine  but  dUtiuut.    Lsi^s  pule  rufuuH,  aiiteriitr  ilbut 
ir.     L«ngtli  M  inch  ;  I  tDio. 
Occurs  in  Ueorgia,  under  bark. 

L.   fimetariua,  Leo.  Bust.  Journ.  V-,  p.  84 ;  Mars.  Mon.,  1850,  p. 
I.  pi.  14,  No.  43.  fig.  14. 
Oval,  niodenifely  convex,  piceoiis,  shiuing.  Head  sparsely  aud  minutely 
)UDctu]ut«.     Thorax  sparsely  and  tioely  puiictulate,  at  ba^  a  trauHvurse, 
arly  Htraight  row  of  punctures  extending  beyond  tlie  middle  of  eacli 
Ojtra.    Elytra  sparsely  punctured,  more  coamely  than  the  tliorax,  at 
^x   sliuhtlj  aciculatc,   raarginiU  stria  entire,  moderately  deep.     Pygi- 
1  finely  transversely  strigose  and  sparsely  punctured.     Prosternum 
Marcely  louger  than  wide,  sparsely  punctured,  mesostemum  flat,  coaisely 
nnotured,   stria  interrupted,  metasternu  m  coarsely  punctured,  suture 
et.  Anterior  tibiie  slightly  dilated  at  apex.  Length  .04  Inch  ;  t  mm. 
S«:an;«lyas  long  as  diicui,   but  more  oval  and  convex,  and  with  the 
djtra  more  coarsely  punctui-ed  with  deopoi-  marginal  stria. 
Occurs  in  tlia  Middle  and  Southern  States. 
A.  Sallei,  o.  sp. 

Oval,  cimvex,  brownish,  shining.  Head  minuttily  puuclulate.  Thorax 
nry  finely  and  sparsely  punctured,  at  base  a  short  row  of  punctures. 
Mrly  straight  close  to  the  bautl  margin  and  not  attaining  the  middle  of 
le  elytra.  Elytra  coarsely  punctured,  punctures  liner  and  slightly 
Mlculate  at  apex,  disc  with  two  oblique  very  deeply  impressed  striie. 
le  inner  longer  and  extending  to  middle  and  between  tiie  tips  of  the 
ro  strUe  the  rudimentof  another,  marginal  atria  deep,  entire.  Pygidium 
lely  alutaceouB.  Prostemum  nearly  twice  as  long  as  wide  at  middle, 
%ry  sparely  punctui-ed.  Mesosternal  stria  eatii-e,  meao-  and  metii- 
tBruuin  coarsely  punctured,  suture  very  fine.  Anterior  tibiae  slender. 
Hngth  .03  inch  ;  .75  ram. 

r  Clos«ly  allied  to  ttrigoitit,  but  differs  by  the  muck  more  finely  putic- 
ir*d  thorax,  deep  dorsal  and  marginal  etria.  The  latter  stria  is  very 
■ucb  deeper  at  base,  and  there  appears  to  be  an  additional  stria  at  that 
Hoint,  parallel  with  and  very  close  t^i  it.  In  size  it  is  etiual  to  ilrigomn. 
O«orgi&  and  Louisiana.  Respectfully  dedicated  to  M.  A.ug.  Salle, 
iris,  whose  kindness  during  the  progi'ess  of  tkis  paper  has  ah'eady  been 
in-jwledged. 

A..  BtrigoHUB,  Lee.  Proc.  Acad.,  1853.  p.  ^9 1  Mars.  Mon.,  1850,  p. 
IB.  pi.  H  No.  43,  fig.  10;  eonfoi-mU,  Lee,  loo.  cit.  ;  laUrM;  Mara. 

.ti,,  IWiB,  p.  flSl,  pi.  14,  No.  43,  fig.  21.. 
■  OvaI,  moderately  convex,  brown,  shining.     Head  sparsely  and  Unelj' 
hinctulate.     Thorax  sparsely  and  moderately  finely  punctured,  and  witli 
I  basal  row  of  fine  punctures  not  extending  beyond  the  middle  of  thi: 
3jti».     Elytra  coarsely  punctured,  punctures  at  apex  strigoae,  inaigiiiiil 
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•tria  line.  dU c  with  or  witlioas  Cainc  traces  of  an  obUque  dorul  itri£ 
l'y'4i*\'ium  finely  alnuoeouib    PnMsenHLm  nearly  twice  as  long  as  inAj* 
%ItU'.  not  more  divergent  in  fh»t.  surface  with  a  few  panctores.    Me^ 
uif.msil  fttri;i  eutire.   meso-  and  meta^temum  coarsely  pnnctnied,  tS 
I'lttf-r  \t:hn  fo.  suturv  fine.     Tibiar  blender.     Length  .03  inch;  .73  mm. 

f  arn  u 'tally  unable  to  appreciite  the  differences  between  Uiteral 
Mar  A.,  and  >trij'Uu$,  \jbc.,  and  aft«:r  a  careful  examination  of  the  speci 
\t^\\f.\H  rohformit  to  be  merely  a  s^jmcvhat  sm'jother  form. 

<H^iirH  in  the  Southern  Ssates. 

A.  acaroides,  Mars,  3Ion..  \<^  p.  61S  pL  li,  Xo.  43^  fig.  18. 

Oval,  convex,  picoou.s  shining.  Head  sparsely  panetolate.  Thor^^^s^^^ 
finely  and  nKHjifrately  densely  punctnred,  basal  row  of  panctores  modt  ^' 

atf'ly  (oar^!,  rlo.sc  to  the  margin  and  short.     Elytra  coarsely  puncturi  ^* 

\»\\\u'.\MTk'h  Htri;{<yHC  at  apex,  marginal  stria  moderately  deep.  Pygidiu^ — °^ 
f-xtn'Mi'ly  finely  aliitaccou.«.  Prostemum  longer  than  wide  at  midd^C^I^^-^» 
Kti  lift  (\\wi'.i\!^i'Mt  in  front.  Mesostemal  stria  entire,  meso-and  metastema.^ —  °^ 

'•'»aiw'ly  piHKrtiired,  suture  fine  but  distinct.    Tibi»  slender.     Leng ^" 

.O^f  in'tli ;  \.'i't  mm. 

(  W.vvi'  the  ty|M!  alone  before  me.     Closely  allied  to  $tngo9UM, 

( Ku:inH  in  the  Southern  States. 

A.  fit  jinuH,  Ijt'd.j  cited  by  Marseul  from  New  Orleans,  is  from  Cuba 

-^Eletks,  n.  g. 

Till!  alifM;nr.n  orHcutellum  is  the  only  character  separating  the  speci 
\n'\nw  from  A(  htuH. 
Tiii-y  iiM'  iiM  followH  : 

IniiCirf.  Miiiootli,  iniiMincturod. 

i'liMtciniiiM  iwii't'  ;iM  lon^  as  wide politu 

i'rf»>«trriiiim  nrjirly  as  wide  aslim;^ brevisternu 

SiiiJ'arr  iiiiiHit.iiM'd.     Tliorax   with   basal  row  of  punc- 

tUI'l'M. 

h;iM:il  row  of  iiiiiirtiiieH  Khort,  arcuate bas:dis 

HiiH.-il  mw  of  pinirtureH  Ktraight,  long simplex 

A.  politiis.  Ii<'<*.  l*roc.  Acad.,  lHr»:j,  p.  200;  Mars.  Mon.,  1856,  p.  Gl 
|.l.  11,  No.  i;i.  iljr.  10. 

Oval,   ruiivrx,    brown,   hhiniiif;,   imjiunctured.     Prostemum   twice  a?^ 
I(iii)(  iiH  wide.     MeHOKtennun   longitutiinally  sulcate,  stria  obliterated  acT 
iiiiil'lli',  hilt  11  n^  not  evident.     Length  .O:)  inch  ;  slightly  less  than  1  mm. 

<  fn-iiih  ill  the  Middle,  Southern  and  Western  States. 

A.  hrtivisttiriius,  Mars.  Mon.,  185G,  p.  000,  pi.  14,  No.  44,  fig.  0. 

Oval,  rnnvex,  InowniMli,  shining,   impuncturcd.     Prostemum  scarcely 

lon|r(t|  than  wide.     MeHosturnuni  with  stria  interrupted,  surface  nearly 

i nipune.tu led.  Milt u re  indicated  by  a  transverse  row  of  coarse  punctures, 

the  punetiires  liner  at  the  sides  aud  elongate  in  the  middle.     Length  .0:]o 

'cli  ;  .H  mm. 

Inu  H|K)cinion,  the  tyi)c,  is  before  me.    Occurs  in  Louisiana. 


B73.]  3d7  iHoir. 

A.  basalis,  Lee.  Ann.  Lye.  V.,  p.  170 ;  Proe,  Aead.  1853,  p.  290. 

Oval,  moderately  convex,  piceous,  shining.  Head  sparsely  and  finely 
unctulate.  Thorax  moderately  punctured  at  base  with  a  row  of  punc- 
ires  strongly  arcuate  at  middle,  and  slightly  prolonged  along  the  basal 
largiii.  Elytra  moderately  punctured,  punctures  coarser  than  those  of 
le  thorax,  marginal  stria  moderate.  Pygidium  shining,  very  sparsely 
uuctulate.  Prostemum  as  broad,  as  long.  Mesosternum  with  the  stria 
iterrupted,  metasternum  sparsely  punctured.    Length  .04  inch  ;  1  mm. 

The  punctures  forming  the  arcuate  line  of  the  base  of  the  thorax  are 
nnficitudinally  prolonged,  and  the  base  of  the  thorax  is  apparently  sulcate. 

Occurs  in  the  region  near  Fort  Yuma,  Cal. 

A.  simplex,  Lee.  Bost.  Joum.  V.,  p.  84,  pi.  5,  fig.  11 ;  Mars.  Mon., 
?5G,  p.  630,  pi.  14,  No.  43,  fig.  20 ;  acupictuSf  Mars.  loc.  cit.  p.  618,  fig. 
I. 

Oval,  brownish,  moderately  convex,  shining.  Head  minutely  punctu- 
ite.  Thorax  sparsely  and  finely  punctured,  basal  row  of  punctures 
>tig,  slightly  arcuate  at  middle,  punctures  at  middle  sulciform.  Elytra 
>arsely  punctulate,  punctures  tine  and  aciculate,  marginal  stria  fine. 
*y>^idium  smooth.  Prostemum  nearly  as  broad  as  long.  Mesosternum 
nd  metasternum  smooth,  suture  indicated  by  a  row  of  coarse  punctures, 
parser  at  middle.    Length  .04  inch  ;  1  mm. 

I  have  carefully  compared  the  types  of  Marseul  and  Leconte,  and  find 
iiem  identical,  although  simplex  is  said  by  Marseul  to  have  a  narrower  pro- 
ernum.  This  is  certainly  not  the  case  in  any  specimen  examined  by  me. 
'his  and  the  preceding  species  are  closely  allied,  but  differ  in  the  thoracic 
ncl  elytral  punctuation  and  also  by  the  more  strongly  arcuate  basal  line 
f  the  former. 

Occurs  principally  in  the  Southern  States. 


EXPLANATION  OF  PLATE  V. 


''lo.  1.  Hister  seneomicans  Horn.      Fio.  0.  Saprinus  interstitial  is  Lee. 
•*    2,  Tribalister  marginellus  Lee. 
<*    3.  Heta3Hus  morsus  Lee. 
**    4.  Echinodes  setiger  Lee. 
*'   5.  Paromalus  mimeticus  Horn. 


"    7. 

**         Copei  Horn. 

"    8. 

**         aequipunctatus 

Horn. 

"   9. 

Teretriosoma    chalyba^um 

Horn. 
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obKquut  Lee. 

'  SiiLlei  J/i-rJl 355  j 

Btrig-iwuH  Lee 

,Ei.ETEfl  Horn 350 . 

aeupictus  Mart 

boBalis  Lee 

brevistcmus  Man ;t50' 

poUtus  Lee 356i 

Hiniplex  Lee 357 

AsAi'i.Els  Horn 81 1 

roarginatus  IjCe 311, 

Bacamts  Lee i!51 1 

miselluB  Le.'-. 35 1' 

punctifortniB/.« 352 

tantillus  Lee 353 ' 

'  'yliitxl  Mars 2U8 1 

UeXDRO  I'll  ILL'S  Leach 310 ' 

punctulatus  iViy 310 1 

KciiiNODKx  Zimm 3()5, 

Butlger  Lff 3(fi ' 

Epikkis  Erichs 30o! 

,heii.i>ni  Lcr 301 1 

cllipticus  /rff 301 

minor  Lee JMII 

miautUB  ll»rn 31)1 

„ifjreilut  Say 31«l): 

iiovolluB  7.ini  m SIM) 

planulus  ErithK 301 ' 

pulicai'ius  Erieht 3011 


Epikrus — Continued 

regnlariB  Beauv 800 

viein^i,L£c        ■..  800 

HBT-Eiirrs  ErichB 804 

bninnipenniB  JIand. 804 

catifomicnB  Horn 804 

mmtaxalM 908 

HiBTER  Lian 278 

Hi$.terMar$ 880 

abbreviatuB  Jhb 286 

teDeotnioana  Horn S93 

aiqiiua  Lee 207 

ambigeDB  Lte 203 

I     ameneanus  _P.<s(t 223 

I     srcuatoe  Sag, 381 

ArizoTia  Horn 288 

I     Btt«nuatua  Lee 208 

aurelianas  Horn 207 

I     basalULfn. 308 

bifidutSay 286 

bimaculfttas  /.inn 308 

btplagiatus  Lee 28d 

carolitiua  Paj/k S96 

civilia  Lee 286 

ooarctatuB  Lte 207 

cranoeuB  Erieht 280 

cm-t»tua  Lee 201 

cylindricua  Payk 208 

eylindrieut  Beaue 208 

ileehut  Lee 286 

defcclUB  Lee COl 

■hpreitut  XLcc 207 

dcpuraWt  Say 200 

diBpar  Lee 200 

eUngatut  Beauv 908 

eiaratus  Lee 203 

frontalii  |  l^y. 807 

furtivuB  Lee 800 

Gloveri  llorn 883 

gracilis  L(e 800 

guttifer  Horn 2  tO 

llaldemanni  Mar$ 901 

JIarritii  Kby. 984 


l«7S.l 

IhsTER— Continued 

^ipilut  Lee SBD 

immunis  Erieht 086 1 

iucertua  Mart  21K) 

itidistlnotus  Bay. 201 

instratua  Lte 288 

interruptus  Jitaiiv 2M 

lMvi|iea  Germ S83, 

Lecontei  Man 397 

lucaniu  Horn 2H3< 


.150 


t  Saji.. . 


S83! 


merdariua  Ihffm S64 1 

militarw  Unra SIH)  I 

tiubiluBieir 3114 

obliijvni  Bay 2B3 

i,btmiitv»  Ilarrit S^4 

parkllolus  Say S»T 

FaykuUi  Khy 300 

perpl^xuB  Ltt ■ 

plftnipes  Lee 

pollutiw  Z/c ao4 

punatifer  Pagk !8fl 

|iiinot1ger  Lee 208 

nlictiu  ItiiTt 294 

Ttputv  Lfc ami 

Sttunieri  Nan 290 

sedecimstriatuB  Say 29:j 

tnllatUB  Lit 381 

eemfaculptus  Let 380 

StnetilUi  Mart 381 

•erviM  Erifht 201 

MXBtrlatus  lAe 283 

tOTdidv,$  Hay 396. 

tprrtuK  Lee 300 

nytpcxxa  Ltf HBTi', 

*iii>i(rml*pht:riev  Btauv. ...  3{I0 

•abopaoaH  I^f STQ 

•abrotunduB  Fay 2*6 

Ihoracicus  I'ayk. 28B 

Clkoi  Bora 288 

tvav-tttaa  Lie. 30S 

vemns  Sny 205 1 

HOLOLHPTA  Pa;k 3Ta' 

2Ttl 


^Mtali*  Bay.. 
^^^^^■El  Mart. 


Hoi.oi.EPTA— Couliuued 

lucida  Ltr. 

pliilyma  Urielii 

populnea  Lee 

prinetpt  Lee 

I     qnadrideittata  Fab 

!    vicfna  iee 

j    Tiiuateca  Man 

I  MargariaalKt  Mart 

Onthophilits  Leach 

alternatus  Say 

Lecontei  Bam 

nedatut  Lee 

I     plnrieottahit  Lte 

Paroha  r.Tis  Ericlia 

sqiislU  Say, 

affinit  Lee. 

biatrintuB  Erieht 

CODJunctaB  Sity 

oonsoTB  Lee 

eortieiilit  Iat 

SBtrlatus  lAe 

gemlnatus  Lit 

gUensls  7.M 

Uutus  Zimm 

mimcticus  Uom 

DpuiitiiB  Lee 

qUAtuordeciinstriatus  BUph. 

semiuulum  Erieha 

tejonlouB  Barn 

teuellas  Erieht 

Pheluter  Mart 

Plulytaina  Ltaeh 

PLSOADBRtlS  £rioli« 

Barbelini  Mart 

ognaora  Horn 

Erithtottii  Lte 

rrotemue  Horn 

nitidtis  Born 

putiitntX  Lee 

Saji  Mart 

tranaveraus  Sag 

Ptilnteelit  Mart 

Baj-kikl-h  Leach 

acilinen  Mum 

SDeicallia  Man 


Horn.] 
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Saprixuf — Continued.                       !  SAPRiinTS — Continued, 
a^neipiinctatus  Horn 844 1     neglectus  Man 


lequipunctatus  llornr, 883  ■ 

alienus  Lee 821 

as8imilis  Pnyk 820 ! 

hurbipes  Mars 344| 

Behrensii  Horn 815 1 

bigemmeus  Lee 841 1 

Vigour  Lee 840 

ealiforniens  Mann 822 

ciliatu8  Lee 888 

ccenilescens  Lee 888 

eoinm  unU  Man 814 

conformis  Lee 828 

eonumilU   Walker 822 

convcxiiisculus  Mars 880 

Copei  Horn 320 

cuba3Cola  Mars 827 

deletus  Lee 814 

(feserdeola  Mars 844 1 

chsertorum  Mars 337 1 

(hserioru  m  %  Ma rs 344 1 

dimidiatipennis  Lee 344 

discoidaliR  Lcc 313 

(lisiififjiiettdus  Mars 323 1 

estriatiis  J^e 342| 

fxti-ancus  Knoeh 327  \ 

femigineus  Mars :J40 

finibriatus  Lee 337 

Fitcbii  Mars 342 1 

Floridaj  Horn 318! 

frateinus  Say 341 ' 

gaudens  J^e 345  < 

ini)>erfectu8  Lee 322 

impressus  Lee 324 

infauHtus  Lee 324  ■ 

insertus  Lte 332  \  Teuktri060M a  Horn 

I 

interreptus  Lee 31 4 1     cbalybasum  Horn, . . 

iuterstitialis  Lee 31(i  Teuetuius  Ericbs. . . 

Jnrtti  Mars 343 1     americanus  l^c 

laridus  Lee 332  j     obli<iuulu8  Jjec 

hituhris  Lee 328  \     ineipes  \  Lee 

lubvicus  I  see 330  TuiiJAiJ8TF.li  Horn . . 

hicidulus  Lee 344  •     marginellus  Lee. . . 

luj^eiiK  Eriehs 322 1  Tribalus  Ericbs 

niancus  Say 341 1     americanus  Lee, . . , 

minutus  lA:e 330      califomicus  Horn, . , 


ohductus  Lee 

obscurus  Lee 

olidtu  Lee 

orbiculatuB  Mars. . . . 

oregonensis  Lee 

pasminosus  Lee 

palmatus  Say 

parumpunctatus  Lee, 

patnielis  Lee 

pectoralis  Lee 

penBylvanicuB  Payk., 

pieeus  |  Lee 

placidus  Eriehs 

planistemus  Mars. . . 

plenus  Lee 

posthumus  Man,.. . . 

pratemis  Le^ 

rotundatus  Kug 

rotundifrons  Mars.., 

rubriculus  Mars 

rugipennis  Mars 

scissus  Lee 

scrupularis  Lee 

sejunetus  Lee , 

seminitens  Jjee , 

serrulatus  Lee 

spbeeroides  Lee 

spureus  Lee , 

sulcifrons  Mann 

vescus  Mars 

vestitus  Jjee 

vinctus  Lee 

vitiosus  fjee 

wacoensis  Horn 


885 
836 
318 
330 
337 
3*23 
810 
344 
329 
343 
817 
828 
324 
828 
815 


819 
330 
314 
886 
335 
316 
880 
331 
323 
340 
345 
840 
333 
845 
320 
380 
332 
335 
331 
847 
347 
346 
346 
346 
346 
299 
299 
801 
801 
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CORUNDUM, 
Ira  Ai.TEBATios*  ASD  Associated  Minerals. 
[Bniff  b^ort  Ihe  Amtrifitn  Philotophical  Sodelj/,  f<ejiUmlirr  IflfA,  1 
Bt  F.  a.  Gemth. 


:;i,M 


At  tbe  meeting  of  the  American  Philosophical  Society  of  April  3t4 
1871,  I  hsive  exhibited  nnd  described  seveml  peculiar  ci78talB  of  o 
clum,  either  wholly  or  purtly  altered  into  other  miDeml  species, 
chemicul  examination  of  tlieap  and  many  citliers,  which  I  have  biiii 
ceiyed,  has  given  resulta  and  led  to  condmuons  which,   in  coniiectit| 
with  their  parageneniB,  aro  of  not  leas  interest  to  the  chemist  and  n 
niogist  than  to  the  geolof^iat. 
My  tnformatlon  as  to  the  oocurrencos  of  coriiiidiiin  in  Europe  and  A 
o  limited  to  itive  a  full  otitline  of  the  aama  ;  I  shall  confine  it 
ri'fore,  to  those  of  lliii  conntf?  and  &hiUl  endeavor  to  give  briefly  tl 
striking  geological  featuTps  under  which  tijey  have  been  obaerv 
V  rocks  of  tbe  Laurentian  System  contain  bnt  very  little  oonindm 
B  only  a  few  isolated  crystals  of  white,  red  and  blue  colors  have  b 
Ukil  in  tbe  granular  limestone*  belonging  to  this  fonnation. 

niple,  asNociuted  with  spinel,  cbondrodite,  bornhleudc,  graphfl 
and  iiiunerouB  olher  tnincrsls  at  Warwick  and  Amity,  in  the  StaM  ^ 
New  York  ;  at  Newton,  Vernon  and  Franklin  in  New  Jersey. 
The  largest  depoxits  of  corundum  known  in  the  world,  occ 
BiniferouB  nerpentine  or  chrysolite  formation,  and  in  the  rocks  Imni 
t6ly  adjoining  the  same.  Numeroua  localities  have  been  develop) 
0  Miuaachusetta  to  Alabama,  and  it  will  always  be  a  Tery  intcresti^ 
f^Mtion,  by  what  agencies  such  enormona  c|anntities  of  alumina  c 
liave  boL'n  prcuiiiitated  to  form  corundum,  which,  by  its  Bubsequi 
allcmtlnn  has  given  rise  to  many  of  our  moet  widely  distributed  a 
and  i-ocks. 

le  moat  importaul%(iruudum  deposit  in  the  Eastern  States  baa  b 
>TBred  by  C.  T.  Jackson,*  at  Chester,   Mass. ;  it  wan  subseiiueiit 
rribed  by  C.  U.  Shepardf  and  J.  L.  Smitli.t 
"It  constBte  of  crystalline  corundum  in  a  line  scaly  chlorite,  < 
pccnILir  mixture  of  granular  and  crystallized  corundum  with  magneUI 
(which   is  genernlty  titan iferous),  intermixed   with   more  or  less  of  J 
Aloritio  mineral.    The  whole  deposit  traverses  two  mountains  for  nl 
X  miles,  with  an  average  tliicknesa  of  four  feet,  and  lies  in  a  talcd 
»  and  serpentine  between  gueisa  and  mica  slate,  iu  the  oci 
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Oreen  SIountainH.    The  gneiss  wntaius  no  corundum  ;  the  lalcoM  n 
Iiowuver,  has  grains  of  emery,   cortindiun  an<1  nui)CDOtit«  dUa»miail 
through  the  whole  mass;  a  vein  at  oUgodaae  (so-catliKl  inilUnile)  u 
inches  in  thickness  with  smal)  particles  of  eorunduni  diffuaed  thruughJ 
I'nnB  for  man;  rods  throu|;b  tho  i^hloritic  rock. 

The  comndum  la  generally  in  smnll  browniidi  crjHtAta,  or  very  I 
gr&inR ;  the  variety  sappliire  ia  sometimes  met  with  in  bi'^ymmidnl  ei 
tnls;  pinkish  margftrite,  dlsapore  anil  conindophitite  fr«c|uenlly  inT««I 
tlie  coi-undum  or  emery,  which  is  also  Msociated  with  tourmaline,  C7aiui« 
chloritoid,  ilinenil^,  rutile,  eta,  V^'ith  the  oligocliue  oocun  a  dArk-|;rMii 
variety  of  biotite. 

1'he  views  of  Jackson,  endorsed  by  Shepiird,  that  the  C)iest«i 
emery  was  a  distinct  mlnontl  species  mid  that  it  hiul  the  ooinpusiUoR'fl 
bercynite,  FuO,  Al,  U„  lian  already  been  recited  by  J.  I..  Btnith. 

I  will  here  mention  a  few  other  New  Kugland  localities  of  oonindiun, 
although  they  may  not  belong  to  the  ohromifernus  serpentine  region. 

■T.  B.  Adams*  obaorved  it  in  small  quantity  and  rai-ely  in  sitn  at  I>«)- 
ham,  JIsss..  in  flatteoeil  masses  of  a  brownisb-bhuk  mica  (BUr 
Shepardt)  containing  nodnlesof  corundophilile  (Vermiculite,  Shepa 
inclosing  white  and  Bapphii'e-blne  corundum. 

At  Litchlield,  Conn.,  it  is  found  in  balls  of  cyanlte,  constantly  a 
at«d  witli  talc  and  dias|)ore  (BhepardI) ;  and  al  Norwich,  ('on 
crystals    of   aapphire-hlue    color,    oompletely   surrountied    tif   &ht 
(Shepardt). 

In  Pennsylvania  comndum  Is  found  in  many  localities  betwueo  1 
serpentine  and  tho  granitic  and  ^eissoid  rocks,  commencing  near  t 
Bine  Hill,  in  Upper  Providence  Township,  and  extending  fur  about  ftll| 
mites  to  near  Itookdale,  Middletown  Township,  Delaware  County  ; 
again  appearing  near  I'monville,  in  Newlin  Towiisldp,  Chester  Cot 

At  Mineral  Hill  and  the  BUck  Horse,  near  Media,  Bolaware  Co 
occurs  a  feldspathic  rock,  consisting  of  a  triclinic  feldnpaj-  of  a  jellowj 
white  or  white  color  and  granular  structure,  and  showing  striation  « 
distinctly  on  some  of  the  cleavage  planes.     A  great  part  of  it  is  alri 
changed  into  kaolinit^.     It  appears  to  be  free  from  ([uartE,  but  ll 
iiated  through  the  niass  are  crystals  of  coruuduj^  more  or  lc«a 
into  Ahrulitu  and  a  micaceous  mineial,  probabl^aiuourlto  ;  many  1) 
crystals  of  i:orundum  arc  found  In  the  soil. 

At  CuionviUe,  Chester  County,  crystals  of  corundum  have  bomi  t 
<iupintly  met  with  in  the  soil,  aitd  even  large  boulders  are  not  of  n 
occuiTenoe  ;  a  little  ovur  one  year  ago,  the  bed  iVom  whiul<  these  evitleotly 
came  was  discovered.  At  the  time  of  my  visit  I  oould  see  a  man  of 
almost  solid  comndum  about  thirty  feet  in  length,  from  tlve  to  ton  feot  la 
thickness,  with  a  depth  of  about  fifteen  feet.  The  corundum  U  «i 
granular  structure,  a  lirowoish-grey  color,  and  like  tite  orystal*  wU 

•J.  H.  Adkint-Sai.  Ji>an.  raXLIX.in. 
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1  tbe  aoil,  bIiowh  a,  Kradunl  cbAiige  into  Beveral  other  min- 
rftLt.     The  spccios  wLicli  bavo  lieeu  otiserved  at  tbiB  locality  hi'p  ilia- 
I.  t^bbsite  (Seal*),  ilamourite,  marK&rite,  Hodo-margarite,  eupliyllile, 
PBOiaitc.  tonrmaline,  chlorite,  lealeyite  au<l  pattersonite. 

Aluml  one  mile  from  L'liionville  on  the  road  to  Kennett  Square,  corua- 
dam  cr^Htals  areTound  imbedded  !□  gran ula r al bite,  togetbor  with  eiiphyl- 
lilo  and  toiirmuliDe  ;  it  is  also  aseoeialed  -vritL  bloek  apinel,  tbturite,  talc, 

taatiDolit«,  etc. 
Of  the  nccurreace  of  corundam  in  Virginia,  I  bnve  only  cue  indication 
Sa  tbe  Kbupe  of  a  piece  of  a  pebble  fi-om  the  usigbborbood  of  Staunton, 
Augusts!  County,  nhiclt  principally  consists,  as  shown  by  u  qiiulitatiTe 
Hlialysia,  of  chloritoid  with  minute  particles  of  corundum  <l)s»<>miiiated 
through  il  and  a  mass  of  damouiite  attached  to,  or  pasxiug  iti  niiiall 
■eama  Ihrougb  tbe  ehloritoid. 

By  far  tlie  most  numerous  localities  of  corundum,  and  many  uf  them 
.  of  great  scientific  interest,  are  found  in  North  Carolina.  The  most 
1  Eastern  occurrence  which  appear  to  belong  to  this  formation,  is  on  the 
I  buids  of  the  Widow  Mo('liriHtian  near  Friendship,  in  Ouilfoid  County, 
L  and  forms  pnrt  of  tbe  great  titaniferous  iron  ore  belt  of  that  State. 

Ttie  corundum,  of  which  only  some  surface  specimens  have  been  foimd, 
['Is  »  true  emery,  consisting  of  granular  corundum,  mechanically  mixed 
y  vitb  ningnetio  iron.  It  is  asMKiated  with  a  chloritic  mineral,  generally 
I  cbaagod  into  a  white  roieaceous  one  by  weathering,  ilmenite  and  small 
1  quantities  of  cbromil«.     Two  samples  gave  me  as  follows: 

Corundum =  .')3.24        —        44. SH 

Magnetite —  42.77        —       40.29 

Silicates,  etc .^    4.99        —         8.83 

The  whole  bed  lies  in  granitic  roclca  and  there  Is  no  sign  of  serpentine 
r  chryaollte  in  tbe  nei);hborbood ;  the  presence  of  chromlte,  however, 
■And  of  the  chloriles,   closely  resembling  Iboiie  of  the  serpenllne  ranj;?, 
■mkkes  it  probable  that  the  belt  belongs  to  thH  latter. 

Science  is  much  indebted  to  Rev.  C  D.  Smith,  to  whom  the  credit  is 
duSi  for  tbe  discovery  of  tbe  corundum  belt  which  stretches  with  occa- 
laional  interruptions  in  a  southwesterly  direction  from  Aladison  (.'ojinty, 
VSfOrth  Carolina,  through  Georgia  into  Tallapoosa  County,  Alabama,  a 
distance  of  at  least  250  ruiles.  Of  this,  C.  U.  fihepardf  gave,  a  short 
I'ftjina  ago,  an  elaborate  description.  The  first  lar);e  mass  was  found  in 
■tlMT,  on  the  French  Broad  River,  three  miles  l>elow  Marshall  in  Madison 
l^tlien  Buncombe)  County.  It  was  of  a  <lark-bUie  color  and  was  assoei- 
il  with  chlorite  and  margarite.  The  bed  from  which  this  and  several 
i  occurring  in  loose  boulders  have  come,  has  never  been 
d;  but  judging  by  the  associated  nainerals  there  can  be  no  doubt 
A  it  oame  from  tbe  great  obrysoHtic  b»lt.    I  believe  that  I  was  tbe  first 
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to  suggest,  that  the  chromiferous  and  niokeliferouB  serpentines  and  talc 
slates  owe  their  existence  to  the  decomposition  of  chrysolite  rocks  ;*  an 
opinion  which  has  since  been  proved  to  be  correct  for  those  rooks  whereTer 
they  have  been  found  ;  and  lately  by  very  careful  examinations  of  ser- 
pentines and  serpentine-like  rocks  made  by  Richard  von  Drasche.f 

0.  U.  Shepardf  endeavors  to  show  that  the  real  composition  of  tliese 
rocks  is  not  tliat  of  chrysolite  but  of  villarsite.  I  have,  therefore,  re- 
quested Mr.  Th.  M.  Chatard  to  analyze  a  specimen  from  the  Culsagee 
Mine  or  Corundum  Hill,  near  Franklin,  Macon  County,  Xorth  Carolina, 
and  for  comparison,  add  my  old  analysis  of  a  variety  from  Webster,  Jack  - 

sou  County,  North  Carolina. 

OhsUrd.  a«nth. 

SiO, =41.58  41.80 

Al,6s =    0.14  trace 

FeO =    7.49       .  7.89 

NiO  (tr  Co  &  Mn) =    0.84  0.85 

MgO ==49.28  49.13 

CiiO =    0.11  0.06 

Ignition =    1.72  0.82 

Chromic  iron,  etc =   —  0.58 


100.60  100.33 

Villarsite  is  only  an  intermediate  product  of  decomposition  between 
chrysolite  and  serpentine.  A  rock,  which  approaches  the  latter  mixed 
with  a  triclinic  feldspar,  occui*s  under  similar  circumstances  as  the 
Cullakeneo  or  Buck  Creek  Mine  in  Clay  County. 

An  analysis  of  a  specimen  which,  however,  was  not  quite  pure,  gave 
me: 

SiO,  (by  difference) =  85.10 

AlA =    0.64 

Feb =    9.70 

MgO =40.99 

Ignition =  18.48 


100.00 

The  outcrop  of  the  Culsagee  Mine  extends  over  thirty  acres  and  the 
strata  developed  there  are,  according  to  Prof.  Shepard  (loc.  cit.) : 

*M.  Chrysolite  rock,  somewhat  mixed  with  anthophyllite  ; 

2.  a  layer  of  micaceous  rock  ; 

^.  a  seam  of  chalcedony  ; 

4.  a  Ktratum  of  chloritic  rock  (ripidolito); 

.*>.  the  same  through  which  the  corundum  is  irregularly  diffused,  some- 
times in  narrow  veins  or  widening  out  to  several  feet." 

•F.  A.  (Jeuth-Slll.  Journ.  [2]  XX XIII, 202. 

t  K.  v<»n  Drufchc,  in  O.  TMchuriimk'tt  Minenlogiitckc  MittlieilunKon  1871,  1. 

tV.  V.  Slu'imrd.-SlU.  Jouru.  [3]  IV.  112. 
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"Narrow  veins contntniiig,  besides  tlie  clilorite  nnd  cnruiidiim,  a  dark- 
lila(-ki>li-gre'ea  spinel,  luoi'u  or  less  mingled  wllh  btiick  tuuruuline,  tra- 
rente  llie  layers  4  and  S  in  various  directions," 

Pnun  Col.  ■loa.  Willnox  I  hnve  obtained  ftome  additiunal  iiifunnatioil. 
lie  Btat«B  tlial  the  clilonte  scliiEt  is  muoii  defompoxed  STcn  to  a  deptli  uf 
fifty  or  sixty  fe»t,  and  tbe  corundiim  in  tlie  same  eauily  fulls  into  fi-ng- 
lueiitR,  The  oiiloritn  scbist  strikes  Qorthnast  and  eouthweiit,  At  riglit 
anglee  to  it  a  rein  of  chlorite  several  feet  wide  liOB  been  uncovered,  wliich 
contaiila  ttie  large  crystitia  of  oorundum,  wbicli  also  fall  readil;  Into  fittg- 
mentB.  A  small  vein  of  much  decompoaed  albit«,  containing  «ninll 
crytilAla  of  corundum,  paosee  through  tbe  eblorit*.  At  the  sauie  plate 
tmall  crj-sUtls  of  corundum  are  occasionally  found  In  black  tourina- 
liue.    Associated  with  the  minerals  already  named  are  octimilite,  ashes- 

Prom  Prof.  Shepai'd's  paper  and  the  private  cotnmunicationBof  Ilev. 
C.  D,  Siuitli  and  Col.  Jos.  Wiilcos,  1  gather  the  followiug  Itiformaticn 
vriih  ri^erence  to  Ibe  Cnllnkimee  or  Buck  freek  and  the  Shooting  (rc-ek 
lucalitiHB,  both  in  Clay  C'ounty. 

About  twenty  miles  soutliwest  from  the  Culsagee  Mine  ntnr  Buck 
Creek,  in  Clay  County,  is  tbe  so-called  Cullakene«  Mine :  tbi.-  outcrop  uf 
the  ehryeolltic  rock  oovering  an  area  of  about  KOO  acres.  Corundum  is 
here  found  in  boulders  in  many  places.  The  chrysolite  contains  .tlio 
usual  associates  of  the  serpentine  localities,  suck  as  flotinolitc,  picroUte, 
«lc.,  and  is  already  partly  cliauged  into  serpentine.  Near  the  middle  of 
this  chrysolite  bed  is  an  outcrop  of  a  very  pcculinr  rock,  resomhling  the 
omphnoite  of  Hof,  Bavaria,  and  consisting  of  green  suiaragditc,"  a 
white  Iriclinic  feldspar  and  highly  colored  grains  of  ruby,  sometimes 
aUo  intermixed  with  small  quantities  of  cynnito  and  chromite.  Tbe 
cunindum  at  the  Cnllakenee  Mine  is  generally  uf  a  grayi8b-«hil4>,  or  pale 
aah-gi-ay  color,  rarely  with  specks  of  sapphire  through  it ;  Komctimea 
nlso  nf  a  bcautlfiil  pink  color,  and  is  associated  with  audesilo,  zulsite, 
marf^arite,  hornblende,  and  i-arely  with  nldoritc,  spinel  and  tnurmaline. 
A  poculiiir  white  or  grayish-white  scaly  mineral  iu  llatt«ued  masses  with 
a  nucleus  of  corundum  rarely  occurs,  which  is  described  under  tha  name 
willookito. 

About  ten  miles  southwest  of  Cullitkenee,  near  Shooting  Creek,  Clay 
County,  corundum  is  aeain  met  with,  and  for  Hve  or  sis  miles  from  this 
place  extending  into  Towns  County,  Got  rgia,  it  is  found  at  many  places 
Hssociate<l  with  chlorite,  aiid  probably  smaragdite  ;  the  chrysolite  lying 
between  beds  of  honiblendic  gneiss. 

The  Rabun  County,  Georgia,  lowility  much  resembles  that  of  the  Cul- 
sagee Mine  near  Franklin,  North  Carolina,  and  the  corundum  which  I 
have  seen  from  there  can  hardly  be  diatinguished  from  the  latter. 

Near  Gainesville,  Hull  County,  Georgia,  occursfc  very  peculiar  variety 
uf  corundum.    For  the  information  aliout  this  locality  and  tlie  specimens 
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I  am  indebted  to  Rev.  C.  D.  Sniilli.    He  states  that  soapstons  » 
be  the  kailiiig  rook.    AtnoagBl  the  speuimoiiB  were  sevenl  wbiob  n] 
W  be  talc  slates  of  a  palo  grecuiih-wliite  color,  but,  whicli  \iy  a 
of  Dr.   Geo.   A.   Kiwiiig,  were  proveil   to  be  a  inio  ehlorita  iilat«. 

HiO, —  80,33 

Al,0, —  20.W> 

Fe^, 

FeO m.    -4,11   j 

Mt-O -.WM] 

Ignition —  WW 

The  coi'UDdiim  occurs  as  a  Bucleus  in  irregular  kiilDey-sliaped  n 
of  miirgarlte,  or  witU  a  peculiar  eartliy  mineral  of  a  color  l>etw 
and  Heflli-rcd,  and  fluently  intersected  bj  veins  o(  a  floe 
mussive  iuBr|;arite.  1  eliall  give  tlie  analysea  of  both  iu  the  m 
cul  part  of  this  pnper.  Tlicre  ure  found  at  the  aame  localit;  d 
foliated  clilorite,  autiuolite,  a«I>c»tD8  and  tourmallue. 

It  remains  to  Bity  a  few  words  with  reference  to  the  ocenrteBC 
OoruDduiu  near  Dudlojvllle,  Alabama.     Fur  specimens  from  tliis  loc 
I  am  indebted  to  Itev.  C,  D.  Smith,  of  Franklin,  North  Ciu-oltiu,  a 
Prof.  Eugene  A.  Smith,  of  Tuacatoosa,  Alabama.     From  iJieae  it 
dent  that  the  deposit  is  a  repetition  of  Ihoae  already  diiicuiaed  ; 
lite  rocka  to  a  great  extent  changed  into  serpentine  and  even  Xn 
asbestus,  cbloiite   und   tourmaline  ;   the   corundum   is   aaauciated  1 
spinel,  morgarite  and  dudlejite,  a  mineral  I'eaulting  froni  the  nltnn 
of  the  latter. 

Vvry  similar  to  these  occurrenoea  of  corundum  in  our  great  clin 
OUB  serpentine  region  are  those  iu  ILe  Ural,  descritHHl  by  U.  Roae.* 
Mramorak,  on  the  went  side  of  a  marble  quarry  is  one  of  Icokgrccj 
pentine,  and  at  another  iiuarry  a  greaniih-blaok  chlorite  scltist  will 
grained  emery  intermixed.  The  chlorite  achist  dintains  Uttlu  ti 
patches  tilled  with  a  ruse-red  or  reddjah'brown  mineral,  foliatod  t 
a,  white  micHCoouH  mineral  and  j'e  Ho  wish-gray  gninular  xoisite. 
the  veins  contain  ditspore  and  cliloritoid.  The  marble  quarr;  at  1 
brod  has  on  its  western  side  ohloritju  schiat ;  on  the  eastern  ndo  g 
Iu  the  chlorite  schist  was  found  u  oryntal  of  blue  corundum,  ft  ai 
prism  with  basal  plane  on  which  was  observed  nhilestar-likeo| 
Generally  there  is  very  little  corundum  present ;  the  asaooia 
vihieli  ai'e  tourmsJioei  chloril«,  etc. 

J.  L.  Smith,f  in  liis  very  important  pa|>er  on  emery,  rol»i«a  tl 

rences  of  emery,  coi'umlum  and  as»oeiated  minerals  Iu  Aaia  K 

■  the  Grecian  Arohipelago.     According  to  his  obwirvationa  tli*  eniM 

•O.  ttoMBnlMurUilPuirtal.  alt.  lia.M.VA 
tJ.  L.  £iiiUb..atll.  Jturn.  [tl  X.  auS.  ud  XI.  flf. 
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always  imbedded  In  rnarble  or  granular  limeHtone  when  fouod  in 
Uiv  niArble  lies  upun  imca  iJate,  ({iieiaii  or  griuiitt).  The  mioeralB  a 
Bt«il  with  the  emery  Mid  corundum  ara.:  dJa«porc,  gibb«ite,  zinc^piii^! 
pholeHto,  ephesite,  margftrile,  mica  (muscovite?)  cbloiitoid,  bl»<;k  tuaia 
nudJDu,  cblont«,  rongiiotite,  bemntite,  Umonitc,  nitite,  ilmenitc  and  tlu 

Tbis  represents  rery  niuoh  the  list  of  tbe  Bpecies  wbSL-h  o«jur  w 
coi'midum  aiid  emery  of  our  clii-omiferoiiR  serpeutino  regiou  mid  il 
iiiiprubaUlu  tlmttbe  emety  beds  iii  Asiu  Minor  and  Orevuu  are  of 
guii«  nge. 

I  buve  now  to  spenk  of  the  occurrence  of  cortindum  or  uf  minerals  n 
BUlting  from  ite  altenition  in  a  aeries  of  states  oonsidered  by  E.  Emmoni 
ail  belonging  to  his  Tiieonic  System. 

The  first  corundum  in  tbem  wus  discovered  in  185!.  by  Dr.  C.  I..  IIuu- 
ter,t  in  Gutou  County  ;  it  occurs  at  Croitdiir'a  Mountain  and  t'lubVs 
MiiuntAtn ;  and  it  has  lately  t<een  discovered  under  similar  oiroum stances 
iu  Itutberfotd  County.  It  i*  lusociated  vith  nitile,  cyanite,  damouriter  _ 
liuulite,  pyrophylHto,  gold  and  quarti. 

There  are   reasons  to  believe  that  the  pyropbyllitB  beds  in  Orange 
Chatham,  Moore  and  Montgomery  Counties  are  analogous  to  tbe  is 
direrous  strata  of  Otifton   C'ounly  ;  and  the  wnie  appears  to  t>e  tru 
those  at  Graves  Mountain,  Linoobi  County,  Georgia. 

There  are  two  ocouri-enoes  of  conundrum  in  cyanit*  ii 
rocks  at  Swannanoa  Uap,   Buncombe  County,  and  in  W 
Kiirtli  C'amliuB  ;  neither  of  wbioli  seem  to  have  any  ci 
scrpt^iitine  belt 

1  have  yet  to  mention  the  occurrence  of  corundum  in  Laurens  District, 
South  Carolina,  which  is  probably  in  mica  slates.  All  the  specimens 
which  I  have  seen  from  this  locality  are  rough  bipyramldal  ci-ystals  from 
one  to  three  inches  in  length  and  from  one-fourth  to  one  iuch  in  thick- 
ness. They  are  all  more  or  less  altered.  Blost  of  ttiem  ore  coated  with 
a  micaceous  mineral  into  which  many  of  the  crystals  ai-e  completely  con- 

I  shall  not  dwell  upon  the  crystals  of  corundum,  ruby  and  s«p- 
e  which  are  frequently  met  with  in  the  heavy  sands  of  gold  washings 
bliiey  occur  in  too  minute  quantities  to  have  any  bearing  upon  the 
cipal  questions  which  forms  the  suliject  of  this  investigation. 

r  thuB  giving  a  brief  outline  of  the  geological  features  of  the 
Ocoarrence  of  ccrundam,  I  shall  now  o&ter  upon  the  consideration  of  the 
mine i-als  which  are  fonnd  in  astoc'ation  with  the  same,  but  will  lirst  make 
A  few  remarks  with  reference  to  the  chemical  analyses  which  arc  cm- 
n  til  is  paper, 
a  greatest  pains  were  taken  to  select  the  vei7  liest  and  purest  ma- 
;  and  all  the  small  fragments,  before  being  redun^d  to  powder,  «er»^ 
Bmmau.  <I«il.  Rnpurt  ot  lh«  Mldliuil  CDnDlIat  sf  Hunli  CimltlDB,  I8W 
lU-i— Slil,  Jniitn.[JjXV,I3- 
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re [lenledty  examined  with  a  powerful  ni!if;nifyiti|g  G:la««,  until  tben 
fur  UDalysis  wnn  as  cleait  as  il  w^ts  possible  to  obtuiu  U.     TUis  jil 
a.lwAyH  stiiotly  adliKrad  to,  ^xctipt  in  a  ^(^w  cases  wlmru  it  was  an 
sibility  tu  olitrtia  perfectly  pure  mntcriul,  but  wbcre  an  approxjni 
WAS  atill  deoiriible  to  ideutify  tlie  siwcies. 

TLe  (iuely  powdered  mhieraU  were  then  driwiuuilKr  an  emiccator,  d 
sulphuric  Bcid.     An  very  few  of  the  species  annlyzed  could  be  ile<i 
IKJseiJ  by  acida,  they  had  to  be  fosed  with  sodio  carljouate  to  n    " 
Boluble.     For  the   alcalies,  the  mineral  w;ia  in  n  few  coses  d 
by  lluohydrii.'  acid,  geuerally,  however,  by  J.  L.  Smitli'S  very  ■ 
and  conveDient  method. 

The  ntMB  of  the  sodhim  fusiuu  was  then  eompMAji  dirintogr 
water,  aud  the  whole  di«aolved  in  very  dilute  clilorhydrio  aeid. 
deoom position  of  the  «ilio«t«H  wa«  eornplele  and  no  appTftiattU  f ' 
of  foruadum  irai  meehaniealti/  mixed  aith  the  mineral,  the  solution  II 
Inte  acid  WM  perfect,  find  rirely  only  n  few  flakes  of  silicic  neid  aepftnll 
which  wore  easily  diatinguinhod  from  the  heavy,  hard,  sandy  coniiulii 
Both  (if  both  were  present)  wera  filtered,  washed,  dried,  ignited  ■ 
weighed  ;  the  sSlicio  acid  extracted  by  a  dilute  solution  of  pntMtic 
hydrate.  After  washing  out  with  bulling  water,  to  wliieli  townrda  th« 
end  of  the  washing,  a  few  drupe  of  chlorliydric  acid  was  ttdde*!,  Ih* 
corundum  was  weighed,  then  rendered  soluble  by  fusion  with  potassie 
bydric  sulphate,  from  the  sotntion  of  which  the  pure  aliunina  was  pra- 
cipilaUd  as  usual. 

From  the  fusion  for  the  alcali  determination,  the  residue  after  extme- 
tion  by  boiUng  water  was  treated  in  a  ^nilar  manner.  The  fuiiioa  with 
Godic  c.irbouate  aois  more  powerfully  upon  ooruudum,  but  unfortunately 
even  the  fusion  of  corundum  with  calcic  carbonate  and  amnionic  clil»- 
ride,  renders  such  a  quantity  of  oo'rundutn  siitublc,  tluit  this  method  « 
not  be  used  for  a  ijuantitative  dete  rut  I  nation  of  the  aaine. 

The  analysen  were  then  cunducteil  ns  usual,  the  alumina  was  aopam 
together  with  ferric  oxide  by  animouic  hydrate  and  boiling  ot  the  | 
mouical  magina,  until  it  bad  a  neutral  or  even  acid  iitaotion. 
mtcFlng  and  wiuhing  they  were  re-diasolved  and   i«-pi-tclpitat«d, 
this  operation  generally  reiwated  three  or  fourt!me».    The  ferrii)  a 
in  the  alumina  was  determined  after  the  eonvei«lon  of  both  lotO  ^ 
phutes  and  its  reduction  by  sine,  by  tttralion  with  potoesio  ; 

The  amount  of  ferrous  oxide  was  aluiij/t  asoextained  by  diuolving  IJ 
mincrnls  in  a  sealed  tnt«  under  pressure  with  dllulo  sulphuric  add.  I  ^ 
subsequent  dotcrmhiatiun  with  poUssic  permanganiite, 

Some  apparently  quite  pure  spinels  loft  when  treated  in  this  nmnai 
small  quantity  of  a  sandy  powder,  which  proved  to    lie   oumMl 
1  liatl  hoped  that  by  thlsmutbodan  accurate  determination  of  Ci 
mechanloally  mixed  with  other  minerals,  could  be  obtained,  bat  I  U 
that  dilute  sulphuric  acid  under  nicli  eti-cumstaucea  dissolvM  flom 
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redaced  to  an  impaliiablo  powder,  witli  tolerable  case.  We  have  there- 
fore no  means  to  determine  tbe  quantity  of  corundum,  nbich  ia  mechani- 
fallf  mixed  with  another  mineral.  Thia  is  unfortunate,  as  it  will  leave 
UH  in  doubt  about  tlie  tme  constitution  of  some  varietiea  of  lesleyite  and 
of  ephefiite. 

Magnesia   was  always  precipitated  b;  ammoniac   phoHphaCe.     Of  tlie    , 
alcalies  tlio  potassic  sodic  and  lltblc  chlorides  were  weighed  together, 
then   the   potassium  were  Gepamted  and   weighed  as  potawic   platino-    I 
chloride,  and  in  the  filtrate,  after  the  removal  of  the  excess  of  the  plati- 
num and  the  convcraion  of  tbe  alcnlies  into  sulphates,  tbe  quantitieti  ol  I 
sodium  and  litbiuw  were  determined  by  indirect  analysis.    As  however, 
in  mttny  coses  the  quantity  of  lithia,  indicated  by  the  specli'osoope,  waa 
only  small,  very  few  such  deterrni nations  have  been  made. 

These  being  the  more  important  points  with  roferenoe  to  the  modes  of 
ftnalysis,  I  shall  now  proceed  with  tlie  description  of  tbe  miucruls. 

I.      COKUNDCM. 

As  it  would  require  unnecessary  repetition,  I  shall  not  at  present 
describe  the  numerous  rarities  of  corundum,  but  shall  mentiun  theii' 
peculiarities,  when  treating  of  tbe  minerals  associated  with  them,  and  of 
their  relation  to  each  other, 

2.    Spiskl, 

Conindum  altered  into  spinel  occurs  at  several  localities. 

a.  The  most  iuterostiug  variety  comes  from  Hindostaii,  and  was  foviuil 
in  a  lot  of  coiundiim  crystals,  purchased  by  Alessrs.  B.  S.  While  &  Co., 
to  whom  I  am  indebted  for  specimens. 

Tbe  surface  of  these  crj-stiils  or  cryxtalline  masses  is  rough,  and  to 
mitny  of  tliem  reddish  orthocUse  and  a  dark  mica  are  attached,  gbowing 
their  matrix  to  have  been  granite,  ^ome  pieces  of  tbe  corundum  uontain 
also  small  scales  of  roddish^white  margarite.  The  crystals  ai'e  too  indis- 
tinct for  measurement,  but  the  basal  plane  and  one  or  two  pyramids  can 
be  observed.  Many  are  completely  altered,  most  of  them,  however,  show 
that  tlie  itlteratioii  began  at  the  surface  and  boa  irregularly  penetrated 
tbe  crystals  towards  the  centre,  often  leaving  a  nucleus  of  brovruiiih-gi'ay 
denvable  corundum,  or  patches  of  tlie  same  irregularly  distj'ibuted 
through  the  maas.  Most  of  the  crystals  are  from  a  half  an  iiicti  to  about 
two  inches  in  size,  rarely  larger. 

The  spinel,  which  is  the  result  of  this  alteration,  has  a  black  color, 
granular  crystalline  structure  and  a  submetallic  to  vitreous  lustre.  Its 
powder  is  gray  ;  it  is  sliglitly  magnetic. — H.— 9.     Sp.  Gr.^4.aOy, 

b.  In  the  shaft  on  the  road  from  L'uionvillo  to  Kennett  Square,  associ- 
ated with  granular  grayish-white  talc  and  greenish  actinollte  occurs  in- 
tUnately  mixed  with  chlorite,  a  black  granular  mineral  of  vitreous  lustre 
and  B  hai-daess  sujiorior  to  that  of  quartz.  It  was  impoasible  to  obtain 
]t  for  analysis  in  a  state  of  purity,  but  sufficiently  so  to  prove  it  to  be 

e.  The  veui  of  spinel  pnssiuij  through  the  fblorile  at  tlie  Culsagee  Mine, 


Ouitb.] 


370 


Ncrtli  Caroliim,  has  alread  j  been  noticed  above.  Tlic  «pu)e1  is  gvoeran; 
niMHive,  GOftTsely  to  fliiely  granular ;  also  met  with  in  octaliedntl  crystal* 
with  dode<!Khedral  planes  ;  tlio  latter  often  indicated  only  by  striktion. 
The  ciTBtnls  are  often  imperTect  and  cavernoue,  and  mostly  altered  oq  t]ie 
BurTaw,  being  covered  witli  a  varnish-like  coating  uf  a  hrowiil«li-gi»y 
mineral  of  vitreous  lustre.  The  interior  of  the  ciyBtAls  like  Uie  Tiwh 
fracture  of  the  unaltered  massive  spinel  is  black.  The  spinel  coDt^lna, 
■oinetimeB,  grains  of  a  reddish-brown  rutile,  and  is  always  more  or  leu 
Intermixed  with  graios  of  corundum  and  chlorite,  the  latter  freqaDtitlj 
radiating  from  it.  One  specimen  in  tlie  University  collection  is  a  maas  ©f 
cliloritc,  radiating  from  nucleus  consisting  of  a  mixture  of  spinel  and 
corundum. 

d.  Another  variety  of  ^pinel  from  the  same  locality,  of  which,  howevor, 
I  found  only  a  single  S])eciinen,  resembles  U.  Rosv's  chloro'piml  from 
Blatoust,  and  is  found  in  deep  leek-green  or  greenish-black  octaheiln 
with  deeply  striated  dodevabedral  planes  or  in  grauobir  msfscs  of  tbe 
same  color ;  it  is  associated  with  a  pale  green  foliated  chlorite  awl  white 
corundum.  The  spinel  is  often  imbedded  in  the  foliie  of  the  chlorite  awl 
not  unfrequently  oontaius  particles  of  corundum  in  its  centre.  It*  pow 
der  is  pale  grayish-green. 

e.  The  collection  of  Col.  Jos.  Willcox  contains  a  specimen  from  the 
same  locality  which  evidently  was  once  a,  corundum  cryHtal.  It  measure* 
about  two  and  a-balf  inches  in  diameter  and  its  outlines  indicate  ita 
oHgin.  It  now  consists  of  a  nucleus  of  bliick  spinel  with  a  mMikll«  of 
ehlorite. 

/.  At  the  Cullakcnee  Mine  spinel  is  of  rare  uecurrcuc«.  1  liave  k«u 
only  one  piece  in  which  a  black  variety  in  grains  and  octaJiedral  crystnU 
is  disseminated  through  dark  green  folialpd  clilurile. 

g.  At  Dndleyville,  Tallapoosa  County,  Alabama,  black  spiucl  suntnind- 
ing  patches  of  yellowish-white  cleavable  corunduiu  occurs  in  chlurfii'. 

A.  In  connection  with  these  observations  it  is  worthy  of  noticv  that  a 
variety  of  spinel,  gahnit«,  in  association  with  the  corundum  of  Ginnilf 
Dagh  in  Asia  Minor  was  discovered  by  J.  L.  Bmitb  (loc,  cil.). 

The  following  analyses  were  made  : 

al  and  3,  from  ITibdostan,  by  myself. 

6,  from  Unionville,  by  Ur.  G.  A.  Koenig. 

fl,  duo-grained  fi'Om  Culsagee,  by  Ur.  Koenig. 

ci,  coarser  grained  from  CiusHgce,  by  Dr.  Koenig. 

d,  coarse-grained  and  crystallised  dark-grccn  from  Culsagcc,  by  myself 

'"'■       a.7lM       8.7U7  _.„_ 

68.08 


Bp.  Gr.    = 

-  4.208 
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3.70t5 

8.707 
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48.10 

48.49 

64.61 

60.08 
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Fe.0. 

17.*) 

18.17 

17.73 

4.10 

9.40 

7.70 

Cr,iJ, 

».£3 

i.ei         t 

Fei)' 

S3.S3 

aa.25 

S3.3D 

10.67 

0.83 

11.80             t 

MnO 

trace. 

trace. 

—        tl 

Mg<-i 

0.86 

o.oc 

6.7fi 

18.88 

W^4 
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BiU, 

I.  SO 

1.14 

l.Bd  CiiO  = 

Corundum 

=4.»1 

4.31 

4.31 

lfi.24 

MIO  — 

100,98     100.71       OO.On     100,41 
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Neither  specimen  slinned  on  examination  with  a  magnifying  gl; 
corundiim,  bat  both  b  apil  el  an(l  2  contaiocd  umall  quantities  of  chloritAr 
I  aball  leave  out  th«  analysis  b,  which  was  made  with  material  of  not 
BufdcieDt  purity  to  base  an;  calculation  upon  the  results,  but  oulf  for  the 
purpose  of  aacerlaining  tho  character  of  the  black  mineral.  Thia  ana- 
lysin,  however,  eetablielicd  the  very  impoitant  fact  of  the  mechanical 
admixture  of  corundum.  Talcing  into  consideration  the  analyses  of 
and  ^1  and  2,  and  <j,  we  arrive  at  the  following  data : 

a.  The  oxjgen  in  tlio  mean  results  of  tho  two  analyses  of  the  sjnTwl 
from  Hiiidofltan  is,  in  the  seequioxidcB,  1.93  percent,  in  excess  over  that 
rcqaired  by  the  formula  KO,K,0,,  showing  that  benides  the  4.81  per 
cent,  of  corundum,  which  was  not  dissolved  by  dilute  snlphurio  acid, 
O.Oa  per  cent,  lind  gone  into  solution,  and  that  the  most  carefully  selected 
material  still  contained  a  mechanical  admixture  of  13.3t(  per 
corundum.  The  composition  of  the  pure  spinel,  together  with  that 
of  tho  pure  spinels  from  Culsagee.  I  shall  give  below. 

rl.  After  deducting  for  1.14  per  cent,  of  SiO„  0.03  A1,0„  O.OS  Fe^Op 
O.S'3  FeO  and  I.IK  Mg<),  corresponding  with  the  foliated  chlorite  from 
lliis  locality,  the  oxygen  ratio  between   RO  and  R,Oi  required 
apinel  formula  is  0.07  per  cent,  in  excess  in  the  sesquioxides,  represent- 
ing an  admixture  of  14.74  per  cent,  of  corundum. 

e2.  The  l.^Q  per  cent,  of  SiO,  require,  for  making  the  foliated  chloritel 
aseooiated  with  the  spinel,  1.38  A1,0,  0.14  Fe,0„  0.33  FeO  anil  l.fll  MgO; 
which  being  deducted,  leaves  the  oxygen  ratio  between  RU  and  R^O, 
T.Vi  :  111.34,  being  for  the  scsquioiides  7.S8  per  cent,  more  than  that  rtt> 
quired  by  RO,  R.,0, ;  this  QOrresponds  with  a  mechanical  admixture 
19.37  per  cent,  of  corundum. 

d.  The  decomposition  by  dilute  sulphuric  acid  gave  0.73  per  cent,  of 
silica  and  a  trace  of  corundum,  which  were  deducted  from  the  quantity 
taken  for  analysis.  The  oxygon  ratio  1  ;  3.15  is  nearly  that  of  spinel. 
The  excess  of  l.'il  per  cent-  of  oxygen  would  represent  an  admixture  of 
8.37  per  cent,  of  corundum. 

After  deducting  these  mechanical  admixtures,  the  composition  of  the 
pure  miucrals  Is  represented  by  the  following  ; 
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FeO 
MgO 
CuO 
NiO 


45.17 


54.33 


l»ttee  C3. 

OdImh*!. 

56.58 

00.03 

a.28 

trace. 

ll.tlO 

1.80 

14.(10 

11.85 

Ifi.MS 

10.86 

0.11 
0.2.1 


These  Analyses  sliow  that  the  apinel,  pseud omorphous  after  corundum, 

from  ITindoatan,  and  the  green  spinel  from  Ctdsngee  d,  are  mixture^  of 

m  spinel  varieties  pkaiiaiU  and  herrsnUe,  whilAt  the  spinels  from  Cal- 

c  (1  and  ft)  contain  besides  an  admixture  of  the  variety  pi'cod'f*. 


I 


I,  and  Duilleyville,  Alibi 
e  probably  mixturM  of  p 
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The  Epinels  flora  Uiiionville,  Peniisylvan 
contain  oiil;  traoes  uf  alirumiu  uxidu  uiid  a 
naste  and  licmynile. 

3.    DiAsrORK. 

Diaspora  has  bwu  obnervvd  in  many  pliioca  as  the  reBoIt  of  the  hji 
tion  of  corundum,  but  1  am  nut  aware  tliat  ever  a  real  peeudom 
been  met  witli. 

J,  L,  Biiiith  (loc.  cit.)  has  mnde  the  ¥017  impoctant  observatioa  tl 
tlie  comnduiD,  which  he   lind   eKamined.   ouiitained  1 
quuntittes  fVom  (1.118  to  3,74  ]ier  cent.,  but  atatea  that  the  more  n 
:iDd  repeated  examiantion  showed  the  Absence  of  di^ispora  or  at: 
hfdmte  of  alumina.    May  it  not  be  that  the  djasporu  is  bu  very  n 
ilifltributed  tl)rou|rli  Uie  oomudum,  that  even  the  bent  miuoacopiflj 
other  examination  could  not  detect  it,  as  I  just  have  shown  witb  n 
to  tbe  admixture  of  corundum  iu  spinel? — On  page  ^H  be  s 
following  ivmai'k  :     "  Ytt  of  all  the  ipteimeat  toUceud,   norti 
••  much  inUrt*t  a*  Ihittt  of  diatpon  imhtdrUd  in  tAefvrundum 
"tee  the  lao  mineraU,  vichout being  able,  >n  mang  plae**  to  diiiij^ 
"line  nf  neparatioa,  to  imptrfptihU  it   the  gradation.     After   HiAtflJ 
"btt-Rtaid  in  retpect  to  eomnditm,  it  it  not  atU/nithing  to  tM  thi»  a 
"  nertion  of  alaminn  more  or  itu  lij/d rated,  irith  a  hydrate  of  alnm 
"defluitf  rompotitio7t," 

The  dinspore  fVom  the  different  localities  baa  been  so  fully  ilos 
that  I  have  but  little  to  add. 

With  the  oxcoption  of  the  locality  of  Chester,  Mass.,  where  it  hnil  been 
found  in  contilderable  ijuantity  and  of  great  beauty,  diaspure  is  >  rar« 
mineral  in  tbis  country.  Moat  beautiful  cry^tntu  of  it  were  found  nt  tlM 
UuionviUe,  P.i.  locality,  by  Dr.  Isaac  Lea,*wliOKav«ade8«rlpliunv 
before  tbe  Academy  of  Natural  Science. 

J.  C.  Traiitwinet  fli«t  noticed  this  mineral  in  cavities  of  the  >i 
uorunduin  from  the  Culsaifec  Mine,  North  Carolin.i,  where  it  occ 
very  minute  bat  beautiful  acioular  crystals  of  tlie  usual  fonns. 
one  or  two  Bpooimcns  have  thus  far  been  discovered. 

I  have  not  Iwen  able  to  detect  it  at  any  other  of  the  Nortb  Car 
South  Carolina,  Georgia  or  AltUiaraa  corundum  loeolitiuB. 


This  hydrate  of  alumina,  generally  mixed  wltli  a  considentble  t\iu 
of  ferric  hydrate  and  a  hydrous  aluminous  silicate,  occui 
able  quantities  in  the  southern  part  of  France  ;  it  incloses  accacloM 
Kraius  of  corundum. 

T.  S,  Iluut's}  remarks  about  this  interesting  fact,  nn>  n 
"  By  intense  beat  this  subKtanoe  (beauxit«l  it  eonrerled  into 

•rr«!.^liili.  of  lb"  Aimil'iiijr  KUnnl  Seitmer;  April*,  ISJT. 
IJgqni.  Fngklla  IntllloU.  XCIV.  7, 


tT.s.nuBi. 


ii.iJjn 


•'e^rutttlvm  n$$mbtiiiff  em*ry  in  tt»  phftieal  eharairUn,  but  the  preiKncc  nf 
ffrairu  of  eorundum  in  tha  hydrated  mineral  Keemtto  thvwthnt  tA*  IriiitK- 

'^/ormalion  miin  lake  place  at  ordinarg  Uiaperaliire."  I  do  not  know  of 
s  single  inst&nce,  <n  which  corundum  could  have  been  eliminnted  under 
•ucb  circiimstences  from  the  hydrate  ;  on  the  contrary,  the  presence  of 
Kraina  of  corundum  in  the  beauzite  prove  pretty  couclusiTe'y,  that  the 
latter  results  from  the  hydration  of  corundum,  and  that  the  giiiina  which 
liare  been  found  are  remn^Dts  not  yet  converted.  The  same  muy  bo  said 
of  the  incloaiug  argillaceous  mntter,  that  it  is  the  result  of  the  alteration 
of  comndnui. 

Thie  very  rare  hydrate  of  alumina  has  been  bo  far  as  I  can  discover, 
C>lily  twice  noticed  in  contact  with  comnduni,  evidently  resulting  from 
it«  hydration,  first  at  Oumuch  Dagh,  A^sia  tlinor,  by  J.  L.  Smith  (loe. 
cit.)  who  oheerved  it  as  foi'ming  an  external  coatiug  of  a  crystal  of 
comndum,  and  also  in  the  form  of  a  hexagonal  prism.  The  latter  is  very 
probably  a  pseudomorph  of  gibbslte  aft^r  conindiun.  The  second  locnlity 
Isat  Uuionrillc,  Pa.,  where  T.  F.  Seal*  found  it  as  a  thin  coating  of  smsll 
mamillary  incrustations  on  the  albite  rock.  (The  other  coatings  on 
corundum  crystals,  of  wliich  he  speaks,  are  evidently  not  gibbaite,  but 
margarlte,  as  I  shall  show  in  the  sequel.) 

G.     QcAHT3. 

Sillemt  mentions  that  quartz  occui's  pseudomorphouB  after  corundum. 
I  have  never  observed  this  pseudoinorph,  and  have  not  seen  the  origi- 
il  paper,  I  therefore  merely  mention  the  fact  for  the  sake  of  uumplete- 

T.     Opai- 

It  is  perhaps  worthy  of  notice  that  I  hiave  observed  the  variety  hyalite 
Q  connection  with  comndnm  and  minemls  resulting  from  its  alt«ratJou. 
At  the  Culsagee  Sllue  it  is  rarely  fuuud  in  beautiful  colorless  and  white 
botryoidal  incrustation  upon  foliated  chlorite,  and  also  upou  corundum. 
Frum  DudleyviUe,  Alabama,  I  have  oue  specimen,  on  which  it  occurs  aa 
a  bTownish -white  botryoidal  incrustation  upon  blue  clenvable  corundum. 

One  of  the  pseudomorphous  flbrolite  crystals,  from  Mineral  Hill.  Dela- 
varo  County.  Pa.,  has  a  slight  coatiuf?  of  au  amorphous  botryoidal 
vitreous  mineral,  which  appears  to  be  hyalite. 


Bu 


(?)  (Koi 


I  have  already  meutioned  the  peculiar  rock  formed  by  Smaragdite  (?),  a 
feld«i>athic  mineral,  and  grains  of  piuk  or  even  deep  ruby  corundum,  and 
•omettmes  chromite  disseminated  through  tho  maiM,  which  occurs  at  the 
Cvillakenee  Mine. 

The  grains  of  smari4(dite  (?)  are  very  imlistinct  in  foi-m,  but  frequently 
•how  an  obtuse  angle  like  that  of  an  amphibolo.    The  color  is  from 
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emerald  to  gitus-creen,  and  pansing  iDto  grayish- green  to 
11  ^  r>.5.     S|i.  Gr.  of  Ihc  grass-green  variety  —  3. 1'Jfl. 

B.  B.  it  melts  easily  to  a  greeDiah  glasH,  wliJlst  the  OU 
colored  yt'llow, 

A  samiilo  of  the  uriuvgroen  mineral,  eeleoted  willi  great 
\a.nxA\y  fr«e  frem  JeliUpar,  waa  analyiad  by  Mr.  Th'ii.  '. 
found: 

4n.l4  ooutainB  oxygen  34.07 
IT.SO        "  '■  «.«> 

0.7V        " 
S.4S 

0.21        " 
lfl.6B        » 

ia.ai 


8iO, 
A1,0. 
Cr,0. 
FeO 

mo 

MgO 

CftO 

Na,0  ==  S.M 

K,0  =  0.8« 

Ignition  =  1.S4 

100.83 

Tills  giTB*  very  nearly  tbo  atomic  ratio  «t  RO*  :  R,i 
0.'2n  :  1     ~  4  :  t  :  4,  ourniBpondiiig  to  tlie  funnula 
R,0„  8iO,. 
*     It  win  be  ubservud  that  tlii&  agrees  exactly  witli  ' 
Koksebaroffite,  and  that  It  has  no  roRenbleniM)  to 
which  it  has  been  placed  by  C.  U.  Sliepard  (loc.  cit.)  ■ 
lie.     At  fioms  corundum  localities  wo  find  that  other 
bole  are  assooiiit'Hl  with  corundum,  or  even  penetrate 
tlie  aame. 

A  black  or  brown ish-blMk  hornblende  frequently 
site   of  Cullakeneo,    Clay  County,  North  Carolina,    and 
almost  black    variety,   resembling  a«tinoIite  is  found,   M' 
w:th  EoiHite,  with  and  in  the  corundum  of  the  uune ' 
the  oorundum  at  ShuotiDg  Creek  in  the  same  CouDt;, 
Ciilsagee  Miue. 

0,     ZoiSlTE. 

In  the  Ural,  at  Mramunk,  Ecrlsite  has  been 
cit.)  as  an  aMOoiate  of  corundum.     B.  Silllmanf  di 
name  urii'nnife  as  oocurring  in  company  with 
ouphyllitc  at  Unlonville,  Pennsylvania,  but 
CullakeDoe  Mine,  in  Clay  County,  North  Ci 
crystala,  but  usually  in  compact  columnar 

Its  color  is  froni  grayish  to  greenish  and  bro'        

speciinenn  show  distinctly  that  it  is  the  result  of  tlt» 
dura.     The  pink  corundum  is   often  surrounded  by  ■ 


I  nMte.      The  University  coneotion  oontains  some  remarhablfl 

One  forms  a  naiTow  vein  of  cloavable  pink  corundum  in  grayish -green 
homblf  nde.  Iletween  the  corundum  and  the  hornblende  ia  a  tbin  lining 
f  xutsito,  which  becomes  thicker  a»d  thicker  and  soon  occupies  the 
■rbole  vein.  Erst  in  compact,  thou  in  eleavablo  columnar  masseg,  the 
sorundum  having  entirely  disappeared.  Another  piece  of  blucish-gray 
BOTOudum  is  ou  one  side  altered  into  columnar  brownish- white  and 
■trliite  KoiiiitQ.  whilat  the  iuterior  is  to  a  great  eitcnt  changed  into  marga- 
Many  of  the  otlicr  pieces  show  uaclej  of  unaltered  corundum  dis- 
leminated  through  the  masa  of  zoisite. 
The  following  were  analyzed : 

,  slightly  greenisli- white  cicavahle  zoisitc,  the  result  of  the  altei'ation 
r  pink  corundum,  by  Dr.  Koeuig. 

,  white,  slifil'tly  grayish  columnar  Koisite,  resulting  &om  blueish-gray 
>riindum,  nuclei  of  which  were  still  visible,  by  myself. 


,  for  comparison  I  | 
B.  J.  Brush*  (gUliman'f 


B  the  analysis  of  the 

zoUite 

from  Um 

Unionite). 

H 

63. 

3.2SI! 

3.234 

40.70 

30.43 

3».8fl 

33.&fl    ) 
O.&l    J 

34.92 

33.84 

l.«3 

trace. 

trace. 

0.22 

0.18 

24.1)5 

2;(.82 

not  dcfd 

0.33 
0.00 

o.ua 

0.7S 

100.27  100,41         100.*l 

I  oxygen  ratio  of  RO  :  n,0,  :  SiO,  are  as  follows  : 

_  e.D8    :    ie.03    :    31.71    —    1     :    2.30    :    3.13 

—  6.94    :    lfl.25     :    21.28    —    1     :    2.34    :    8.06 

—  6.89    :    15.74    :    21.00    —    I     :    2.28    :    8.14 
All  tliese  analyses  of  the  zoisite  assaciated  with  corundum  show  a 

Wtgfat  excess  of  alumina,  if  we  take  the  ratio  of  1  :  3  :  3  as  repi-esenting 
le  composition  of  zoisite.    If  this  is  ow  ing  to  a  small  admixture  of  uii- 
Utored  corundum,  the  three  specimens  Analyzed  would  contain  :  ii  4,30 
per  cent.,  b  5.0  per  cent.,  and  e  4.21  per  cent,  of  it. 
10.     Feldspars. 
Haxty  varieties  of  feldspar  occur  with  corundum  ui 
■liliioh  Are  of  the  greatest  scientific  interest. 

a.  &  white,  grayish  and  reddish  variety  of  anorthile  called   i 
•G.J.BrHih.HlU.  Jour.  !3]XXVI.  UB. 
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b;  Count  Boumon,  la  the  matrix  of  oorutulum  in  Uie  Carn&tic.  AffoC 
ated  minerals  w-e  cjraaite  and  gnroet.     It  has  been  annlyEni  Mitaiji^j^ 
ClieDcvix  more  tUan  TO  yeftrs  ago,  aiid  lutoly  agitiii  b^  U.  J.  Brueli*  ^'^l^^ 
almoBt  identical  results,  if  wo  cKcept  tlie  BUinll  ijuantfty  of  soda  viii^  ' 

the  former  liad  overlixiked.     (Ixjgeu  ratio  of  ROf  :  Al/Jj  :  8iO,  —  1  i 

a  :  4.  ^^ 

(.  A  Buow-white  masKive  grsinular  felilstiar  also  occur*  as  tho  matri^^^ 
of  corundum  at  ItarBowskoi,  near  Kfsebtirosk  in  thu  Untl,  nbcre  U.  Bwe  '^^ 
discovered  it,  wlio  fludiug  tt  different  in  composition  gave  it  tbc  namo  of  '^^ 
bnTtowite.  Onygen  ratio  of  CaO  :  A1,0,  :  8iO,  —  1  :  3  :  S.  I  liare  * 
seen  only  one  Bjiecinicn  in  which  the  grayish  corundum  in  dipytsmidal  ' 
cryDtals  was  disseminated  tbroa^h  the  fclilspathic  mineral.  In  Intcturing 
a  piece  the  corundum  cryatalH  left  a  smooth  iniprcaiiion  upon  the  bareuwite, 
as  if  they  were  already  bard  wbon  the  latter  was  slill  in  a  plastic  con- 

e.  A  snuw-wbite  Oi-  blueish-wbite  uleavable  variety  of  feldspar  sbovriug 
a  Hue  stnatiun  upon  the  cleavage  planes,  is  found  associated  witli  a 
greenish -black  homlilende  witli  a  distinct  cleavage  angle  of  124-,  it 
found  at  the  Cullakenee  corundum  locality,  but  I  have  not  been  able  to 
detect  comudum  in  any  of  tlie  eltavabie  Bpeeim«^nB,  which  I  had  for  ax- 
aminatlon.    See  analysis  below,  (a). 

A  granular  and  very  oompiiot  variety  with  crystals  of  cuniudnm  di»- 
neminatod  through  it,  is  found  at  the  same  locality.  In  a  fresh  fracture 
the  coruudum  is  hardly  disting-uishabie,  except  by  its  somewhat  grayer 
color.  In  weathered  specimens  the  corundum  crystals,  some  of  nearly 
one  inch  in  diameter,  stand  out  in  bold  relief.  They  are  very  rough,  as  if 
they  were  eaten,  and  in  many  of  them  a  micaceous  mineral,  damouriUi 
probably,  is  associated  wiih  them,  which  not  only  conts  the  outside  but 
l«uetrat«s  even  to  the  centre  of  the  crystals.  I  reccivod  this  variety  too 
late  for  chemical  analysis. 

Together  with  massive  (fray  corundum,  partly  altered  into  soisitc,  is 
rarely  found  at  the  same  locality  a.  white  granular  variety  of  feldspar, 
much  of  the  appearance  of  sugar,  but  pretty  tough.  It  wems  to  have 
lieen  tho  result  of  the  alteration  of  corundum.  The  analysis  is  given 
below  (b). 

d.  Another  fine-grained  and  very  friable  variety  fromCulIakenee  has  much 
of  the  appearance  of  the  oUgoclase  (indianite)  of  Chester,  Massachusetts. 
It  is  distinguished  from  the  Chester  mineral  by  a  dissemination  throngh 
the  whole  mass  of  fine  grains  or  orystals  of  hornblende,  whilst  the  lattei 
contains  biotlte  in  their  place.     It  has  not  been  analyzed. 

I  have  already  mentioned  the  triclinic  feldspar,  forming  with  smarag- 
dito  and  red  corundum,  tbc  peculiar  rock  which  so  nearly  resewblea  that 
from  Hof  in  Bavaria.    I  liave  not  been  able  to  obtain  it 
It  purity  for  analysis. 

'.  lXiMrLpU»tXLnen.1<i«f,  18M,3W, 
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From  this  locality  I  bave  tbe  aoaljscs  of  tLe  cleavable  snow-wbite  vn- 
^ety  (a)  by  Dr.  Koenig ;  and  or  the  flne-gi-ainod,  like  sugar,  probably  re- 
pultiug  from  tbe  nlteralion  of  corundum,   by  Mr.  Tboa.  M.  C'batard  1.//) 
Tiey  found ; 
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-vlilcli  is  near  the  at^^mic  ratio  of  1    ;   I    :    4,    agreeing  witb  the  fonnulii 
of  andesito  —  (Na,0,  CaO)  SiO,  -\   AljO„  3SiO.. 

t.  The  soda-oligoclaBe,  -which,  aasociated  witli  eupliyllite,  accompanies 
coi'uudum  at  UnionviUe,  Pennsylvania,  has  been  analyzed  by  Smith  and 
ErusL*. 

A  specimen  in  tbe  Univendty  collection  from  tbe  snnio  locality  consists 

of  a  granular  yellowish  or  brownish- white  oligoclase,  the  small  cleuvRge 

lilones  of  which  are  sometimes  llnely  striated.       It  has  patchcH  of  a 

^analar  gray  oorundum  diaseralnated   through  the  mass,   mixed  witli 

AiiDUte  grains  of  a  hard  green iBli-black  mineral,  probably  spinel.     I'he 

corundum  in  some  places  altered  into  a  soft  crypto-crysbilliiie  slightly 

larly,  white  or  grayish-nhite  mineral,  which  appears  to  be  nmrgaril«  ; 

is  frequently  penetrated  by  the  oligoclaHe  and  looks  as  if  it  was  a  reui- 

lOit  from  it«  conversion  into  oligoclase  and  other  species.     The  an.ilysiii 

'   it  by  Mr.  Chutard  gave  : 
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wliicta  is  =  0.92  :  8  :  8.30,  or  very  near  1:3:0  in  accoi 
with  tlie  fonuulft  ot  ollgoolase  =  2  (K,0,  Na,0,  CftO),  8  SiO,  +  2 
3  SiO,). 

/.  Tlie  follow ish- white  granular  feldspar  of  Mineral  lUll,  I>etawatB 
County, -Pouiisylvauia,  above  rt'fei'red  W,  wliicli  uoutiuus  crystals  of 
conindum  altered  into  tibroUte  and  otlier  miimrala,  seems  also  to  bo 
olijfoclase. 

g.  Tho  so-callod  iiidianite  &om  Cliester,  Massaclmsetts,  has  boon  proved 
by  C.  T.  Jackaou's*  analysis  to  be  gisaular  oligoclaso. 

h.  The  wliite  granular  feldspar  from  tlie  locality  ou  the  ruaJ  from 
Uuionville  to  Kennett  Square  lias  been  analyzed  by  Brusli  nnd  Wclil.f 
who  found  it  to  be  albite,  oont&iiiing  a  smiill  percentage  of  litiie. 
frequently  the  matrii  of  gray  corundum  associated  with  eupliyllite  i?). 
The  corundum  cryBtuls  are  roiigli  and  iiTegular  and  are  always  mi 
less  c«ated,  enveloped  ur  changed  into  cupbylllte,  and  also  a  aoft, 
rently  amorpliouB,  mineral,  which  is  probably  a  variety  of  mai^puil 
which,  however,  I  bad  not  enough  for  an  analysis. 

The  very  interest! nK  question  presents  ilsulf:  are  the  feldspars 
in  connection  with  the  corundum,  the  result  of  the  alteration  of  the 
latter  ?  I  am  not  prepared  to  give  a  i)OBitive  answer,  and  believe  that  it 
requires  a  great  many  more  observsitions  before  it  can  be  decided.  From 
what  I  have  seen,  it  appears  that  there  are  cases  where  feldspars  have 
been  formed  from  coiiindum,  and  It  Is  very  probable  that  many  have  thus 
been  formed,  but  that  at  the  same  time  n  portion  of  the  alumina  rc-crys- 
tallixed  as  corundum,  which  we  then  find  imbedded  in  the  feldspatliic 
matrix. 

Very  similar  oceuneiiceH  must  have  t.iken  place  in  several  otliot  in- 
stances, to  which  I  will  here  refer,  vi*.  ;  tho  crystals  of  corundum 
matrix  of  tourmaline  and  the  beautiful,  very  well  dctined  crystals 
in  the  chlorite  of  the  Culsagee  Mine. 
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11,      TODIIMAI.I 

Tourmaline  has  been  found 
9  localities  already 
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n  with  eorundum  at  most  of 
referred  to;  for  example,  at  Kaaaoibrod  in  tlie 
Ural,  at  Naxos  in  Greece,  at  Chester,  Massachusetts,  at  Uiiioaville,  I'ena' 
BylvaniD,  at  the  CuLtagoe  Mine,  rarely  at  the  Cullakenee  Mine,  und  taar^ 
frequently  at  Dudleyville,  Alabama. 

a.  At  Unionville  black  tourmaline  is  frequently  found  iu  ii-regulaf 
masses  of  different  sizes,  from  a  small  grsiu  to  several  iuehes  in  diiim' 
eter,  in  tlio  corundum  as  well  as  in  the  minerals  resuiting  fi'oni  it*  alter-* 
ation,  especially  in  the  foliated  margarite  or  with  zuisite  and  euphyllitO' 
It  sometimes  shows  cry8^1lline  prismatic  planes,  but  is  mostly  granuU^ 
and  occupies  tho  interstices  between  the  corundum  it«elf. 

A  far  more  interesiiug  occurrence  is  mentioned  by  Dr.  Isaac  L«a 
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tit.)  of  a  crystal  of  tr-iDsparent  green  toamialine  passing  tLrou^li  the 
middle  of  a  prigm  or  diaspore,  ami  the  whole  enveloped  b;  Inmi'llar  crys- 
.tals  ur  pearly  cmcrylite  (daniounte,  0th.)'  Very  eimilHT  is  the  oocur- 
of  slender  green  eryKtala  in  the  pseudo-fibrous  damoiiritc.  Tbe&e 
tourmalines  are  in  all  probability  the  i-eeult  ot  tbe  alteration  of  corun- 
duni.  or,  Lbe  blaak  tourmaline  went  into  solution  and  re- crystal lUcd  in  the 
diaspore  and  damoarite  in  a  similar  maauer,  as  apophyllite  dissolved  in 
irhter  in  a  sealed  tube  under  pressure,  crystallizes  out  on  vooltug,  as 
'u  by  Wiihler  iu  his  well  known  and  iuipoi'tant  CEperimeiit. 
The  asBociation  of  corundum  with  tourmaline  at  tbe  Culsagee  Mine 
deserves  the  greatest  attention. 

There  are  masses  of  black  tourmaline,  which  contain  more  or  less  fre- 
quently, and  irregularly  disseminated  tlirougli  them,  crystals  of  white 
and  yellowish- white  corundum  ;  plates  of  elilorite  are  also,  sometimes, 
penetrating  the  tourmaline.  Tbe  corundum  crystals  have  particlcB  of 
tourmaline  jntermlxed  with  them,  and  ricr  rfrmr.  On  the-  tohalf,  how- 
ever, the  Tonrmaline  looks  more  like  the  matri-r  of  the  uoruudum.  Some- 
times there  seems  to  be  an  almost  imperceptible  change  of  granular 
corundum  into  tourmaline.  Of  the  numeroua  apecimens  which  I  have 
examined,  two  deserve  a  fnller  description.  The  first  is  a  small  piece  of 
black  columnar  tourmaline,  with  a  micaceous  mineral,  probably  marga- 
rite,  and  grayiah-wblte  corundum.  In  one  case  the  upper  part  of  the 
eolumnar  mass  of  tonrmallae  is  occupied  by  eoi'undum,  which  also  pene- 
trates into  a  portion  of  the  tourmaline  ;  the  tourmaline  frequently  contains 
Aticlei  of  corundum.  The  second  specimen,  also  from  the  same  mine,  for 
which  I  am  indebted  to  the  kindness  of  Col.  C.  W.  JcukH,  is  a  pseudo- 
morph of tourmalineafter corundum.  Itispartofacrystalof reddiiih-gray 
oonindura  of  a  little  over  two  inchex  in  height  and  about  two  inch  en  in 
thickness.  It  ebows  three  pi  mes  of  the  hexagonal  prism  and  portions  of 
pyramidal  plane.  At  the  upper  part  of  this  crystal,  almost  the  entire 
corundum  has  been  altered  into  black  tourmaline,  leaving  only  a  shell  of 
corundum  of  about  one-eighth  to  one-([uarter  inch ;  at  ita  lower  part  the 
corundum,  although  intermixed  with  tourmaline,  is  still  about  one  inch 
in  thickness.  Plates  of  green  chloiite  penetrate  both  the  corundum  and 
the  tourmaline. 

At  the  Cullakcneo  Mine  tourmaline  occurs  but  sparingly.  It  is 
Msooiated  with  foliated  pink  margarite  and  auotlicr  mineral  in  slender 
prismatic,  longitudinally  striated  crystals,  resembling  some  varieties  of 
cp)dut«,  but  in  too  irniall  quantity  for  mineralogieal  detcnnination. 

d.  The  occurrence  of  tourmaline  at  Bell's  Creek,  Town's  County, 
'Georgia,  and  Dudleyvillc,  Tallapoosa  County,  Alabama,  presents  nothing 
remarkable. 

12,      FiBROLITE, 

For  a  long  time  fibrolite  has  been  known  to  accompauy  the  corundum 
in  tbe  Camatic,  in  India,  and  In  the  neighborhood  of  Canton,  in  China  ; 
(be  variety  much  used  by  the  Celts  in  the  stons  ane  has  been  obtained 
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amoDgHt  otbor  localities  ^m  the  vicinity  of  CliavagnaQ  and  OunmM 
Franoe,  wliera  it  i»  aesociatei!  with  miea,  eynniu,  red  and  hlut 
One  of  the  most  liiteroflting  looulitios  is  at  the  Falls  of  the  Yautic,  || 
Norwich,*  Couueclicut,  where  the  tnall  eeuntal*  of  Bapphire  are  I 
plet«ly  Burrouuded  by  HbroUte.  This  is  evidootlf  owing  to  an  alten 
of  coruadum  iuto  fibroIJt«. 

At  Mineral  Hill,  Delaware  County,  Pennsylvania,  as  I  have  Klr^ 
mentioned  above,  corundum,  more  or  less  completely  altered  into  fi 
lite,  occurs  in  a  feldspatbie  ruck.  The  corundum  crystals  a 
rough,  Bix-aided  prisms,  tapering  at  both  ende,  frum  one-half  to  onef 
a-half  iochea  Id  length  aud  from  one-eighth  to  one  inch  i 
They  are  of  various  shades  between  white  and  brown,  often  nf  a  i 
glove-brown  color,  many  exhibiting  a  white  or  coloi'less  star  of  sisi  c 
This  star  when  niagnified  shows  already  a  fibrous  structure,  ^lienfl 
alteration  of  corundum  has  just  commenced,  a  thin  coating  of  a  grajir 
white  color,  sometimes  not  thicker  than  a  varnish,  can  be  obeervel 
the  brown  corundum.  Under  a  strong  glass  it  is  eeen  to  consist  ( 
vitreous  mineral,  which  is  fibrous  aud  radiating  from  the  oomndl 
Many  of  the  crystals  have  still  a  core  of  unaltered  c<inindum,  in 
every  trace  of  it  has  disappeared,  aud  fibrolite  paeudomorpboui 
corundum  is  left,  tlie  interior  of  which  is  made  upof  ci.-ugeries  of  w 
crystals. 

Only  with  great  difficulty  I  was  able  to  select  a  sufhcicut  quanti^ 
pure  material  for  analyses. 

The  following  are  the  results  : 
Spec.  (Jrav.   ^  3.*J8G. 
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The  oxygen  ratio  of  RjO,  :  SiO,  =  1.43  :  1  =  3  :  S,  agraxing  t 
the  formiila  Aip„  SiO^. 

At  several  localities  in  the  immediate  neighborhood  ahd  frcqiU 

within  the  serpentine  region,  in  the  State  of  Delaware,  and  Dab<H 

{.'ounty,  Pennnylvaiuft,  fibrolite  is  found,  which  partly  at  least  a 

have  been  derived  from  the  alt«ratioii  of  corundum.     I  wish  to  oaD  g 
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Lfculiu'  attenlion  to  that  wbiob  occurs  between  Sledia,  Dclnnttrc  County, 
Pennsylvania,  and  the  Asylum  for  Feeble-  Minded  Pci'sons.  Ou  a  fresh 
frattnre,  the  silky  lostre  uf  its  fibres  can  be  easily  percciTed,  but  it  has 
n  slaty  stmcture  and  is  associated  ti'ith  white  and  pale  bluoish  crystals 
of  cyaDtte  and  brown  Btaurulile  cryatats,  many  of  them  ijt  twins.  The 
whole  reminds  one  immediately  of  the  well  known  staurollte  and  cyanite 
crystals  in  tlie  paragonite  slate  of  St.  Gotbanl. 

A  similar  filirolite  Blat«  is  fonnd  near  tiie  Culeagee  Mine,  tiacon 
County,  Korth  Carolina. 

Amongst  GIty  ci-yslala  of  conindum  from  Laurens  District,  Soutli 
Carolina,  part  of  wliicli  are  converted  into  damourite,  I  found  one 
biokun  crystal,  tlia  outside  of  which  is  chau^d  into  llbntlite.  It  is  an  ir- 
regular six-sided  prism,  |  of  an  inch  long,  not  quite  lialf  an  inch  thick, 
wilh  a  core  of  unaltered  bTOWuish  corundum  ^  of  an  inch  in  diameter. 
The  fibrolite  is  radiating  from  the  surface  toi^ai'dti  the  core,  and  the 
surface  is  covered  with  crystalline  aggregates  of  fibrous  fibrolite  and  a 
few  small  plates  of  damonriie. 

For  a  liighly  interesting  specimen,  I  am  indebted  to  Jolin  C.  Traut- 
wiue.  Esq.  He  found  it  many  yea:  s  ago  at  Germantown,  Pennsylrania. 
It  consisis  of  granular  quartz  with  streaks  of  grayisb-whit«  fibrous  libro- 
lite  through  it  from  j  to  j  of  an  inch  in  width,  but  less  than  a  line  in 
thickness.  The  centre  ot  several  of  those  streaks  Is  occupied  by  blue 
bladed  cyanite.  It  is  impossible  to  decide,  whether  this  is  a  case  of 
paramorphism,  in  which  the  monoclinic  changes  into  the  triclinic  silicate 
of  alumina,  A1,0,,  SiO„  or  whether  both  crystallized  from  the  same 
medium  in  their  present  form. 

13.    CVAKITE. 

Cyanite  is  a  very  usual  associate  of  corundum.  It  is  found  with  it  ou 
the  St.  (lUtbard,  near  Petschau  in  Bohemia,  and  in  several  other  foreign 
localities.  It  is  one  of  the  most  important  results  of  its  alterati<m.  I 
have  dwelled  at  fuller  length  upon  the  change  of  corundum  into  fibrolite, 
because  there  we  have  rtal  pKVilomorj'ha  which  appear  not  to  exist  with, 
ohemifally,  the  same  alumtnous  silicate,  the  bladed  ati'uctura  of  the 
cyanite  immediately  obliterating,  probably,  every  traeo  of  the  original 
form.  However,  1  shall  describe  a  number  of  specitnous  of  cyanite, 
ciuitalning  still  a  nucleus  of  the  original  mineral,  from  which  tliey 
resulted. 

a.  At  Litchfield  and  Washington,  Connecticut, rolled  masses  of  cyauite 
have  baen  found,  which  contained  conindnni  and  diaspore.  I  am  in- 
debted to  Prof.  Geo,  J.  Brush,  for  a  very  l>eautil'ul  and  instructive  speci- 
men from  Newton,  Connecticut.  It  consists  of  irregularly  arranged 
bladed  masses  of  gray  aud  bhieish-white  and  blue  color.  In  some 
places,  and  especially,  where  the  blades  meet,  a  white  or  yellowish- white 
micaceous  mineral  is  intermixed  ;  imbedded  iu  it  sometimes  is  diaspoi-«< 
and  in  one  place  in  immediate  contact  with  the  cyanite,  is  a  rounded 
fragment  of  a  slightly  pink  colored  corundum. 
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b.  Another  superb  specimen  "was  presented  to  me  b;  Col.  Jos.  Willooi. 
nlio  collected  it  a  short  time  ago  Ht  Btraiiiuinoa  Gap,  Buncombe  Counij, 
North  Carolina.  It  consiHts  of  ft  fntgntcnt  of  nn  irregular  besxgonal 
priBm  of  corundum  of  aliout  two  inches  in  length  and  one  inch  in  Uiick- 
noss,  of  a  deep  blue  and  nbite  color,  and  showing  the  perfect  rhombuhe- 
dral  ctvuvage';  it  is  surrouniled  by  pale  blueiah-white  cynnlte  and 
damouritc.  The  surfaco  of  tlie  corundum  appenrK  much  eat«n  and  the 
specimen  is  a  beautiful  illustnition  of  the  alteration  of  corundum  into  llic 
two  other  mineral H. 

(..  A  third  specimen  I  itceived  about  two  years  ago  from  Mr.  Ilanna. 
Asiiistant  Assajer  of  the  Mint  In  Charlotte,  North  farolinn.  It  comes 
from  Wilkes  County,  North  Cs-rolina.  At  that  time  I  had  no  id««  of  the 
importa.ico,  in  a  acieutific  point  of  view,  of  some  insigoiflcant  parliclea 
of  conindum  in  cyanite,  and  procured  the  Bpccimens  only  on  nocvunt  of 
the  beauty  of  the  latter.  Mr.  Hannn  bad  another  piece,  which,  if  my 
memory  servea  me  right,  coutaiiiB  a  matia  of  corundum  of  about  one  ineh 
iu  diameter.  Tlie  cyanite  kua  an  impure  blueiBli-greenisli  color  and 
coariwly  bladod  colamlar  crystals  and  crystalline  masses,  some  uf  the 
blades  1  to  1)  iuuhcn  aci'OBn.  Several  small  fragments  and  k)^''*  °^ 
corundum,  uf  a  gray  to  a  reddisli-brown  color  are  visible  in  the  niau  of 
cyanite,  one  of  them  showing  the  usual  striatioo  very  distinctly.  A 
uiinuto  quantity  of  Uamouritc  is  also  present. 

I  shall  now  enter  intothudiacuMiun  of  some  paints  witbreferonce  to  the 
occurrence  of  corundum  in  Gaston  and  Rutherford  Counties,  North  Caro- 
lina, which  form  a  close  connection  ititbthe  remarks  just  made,  although 
I  maybe  coinpulled  to  anticipate  some  facts,  which  should  not  yet  be 
discussed. 

At  frowder's  Mountain,  and  Clubb's  Mountain,  in  Gaston  County, 
and  at  a  recently  discovered  locabty  in  Rutlicrford  County,  North  Caro- 
lina, corundum  in  found  masHive  and  in  crystalline  pieces,  sometimfW 
showing  a  bexa([onal  form  ;  its  color  is  from  deep  blue  to  purple,  and 
grayish-blue  intermixed  with  white.  The  unaltered  coruiiduui  ii>  some- 
what ferruginous  and  invariably  contains  crystals  of  rutile  of  different 
sizes  disseminated  through  tlie  whole  mass.  This  comnduni,  however, 
is  somelime«  altered  into  a  compaetmargarite,  which  coats  the  blue  crys- 
IhIs,  but  generally  Into  damourile  and  cyanite,  which  are  associated  with 
gold,  granular  quarte,  etc.  Tbia  alteration,  however,  goes  frequvntly 
farther  and  leaves  uut  a  trace  of  corundum,  and  often  nothing  but  wo- 
riaeceous  masses,  the  cavities  frequently  still  containing  small  crystnta  of 
cjnuite  coated  with  a  brownish- black  limonite,  and  rutile  in  brilliant 
crystals  or  coated  in  the  same  manner.  But  tliei«  arc  two  new  products 
of  the  altenttioQ  associated  with  these,  pyrophyllitc  and  Ineuliie.  The 
same  association  of  cyanite,  rutile,  pyrophyllitc  and  UiEUlite  iu  an  nrona- 
ceous  sandrock  is  found  at  Graves  Mountairi,  Lincoln  County,  0.>orgia, 
and  although  as  far  as  I  am  aware,  coi'undum  has  never  t>een  found  ftt 
this  place,  there  can  be  very  little  doubt  that  at  this  locality  also  all  tl 
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>peoi«s  except  ratile  knd  quartz  owe  their  exjetcnce  to  the  Tumier  pres- 
ide And  f ubsequcDt  alterations  of  coiUDdum. 

The  same  ia  in  all  prababUity  true  with  tcr<.'rence  to  the  oocurreDM^  of 
'|ijrropbyl1ite,   both   radiated,  stellate,   and    the    slatf  in   Uontgotnory, 
Ssndolpb,  Moore,  Cbutbam,  and  Oran^  Counties  of  Xortb  Carulina, 
iDd  perhaps  Chesterfield  District,  South  Carolina. 
U.    Stauroute. 
With  the  dainourite,  resulting  from  the  alteration  of  conmduni  at  the 
CnUftf^e  Mine,  are  found  very  few  and  niinule  brown  grains  of  siibvitre- 
ous  lustre  ;  the  graius  are  massive  and  of   irregular  shape  And  do  not 
show  a  trace  of  a  crystalline  form.     Their  spec.  grav.  was  found  to  be 
=  3.7II,  and  the  analysis  showed  tbeni  to  be  stnurolite.     It  gave  : 
contains  oxygen      —      14.1S 


FeO 

CaOandMuO^ 
Ignition  = 


52.82 


100.37 


2.0U) 


90.80 


The  oxygen  ratio  8.04  :  2«.80  :  14,49  is  =  1  r  8.8  :  4.8 
Dr  near    1     :    fl    :    B    giving  the  foromla  2R0,   SiO^    +    3  (3A1,0^, 

asio,). 

15.    PrnoPHVLLiTE. 
In  bis   "Chemiciil  and  mineralogical   relations  of   the   meUimorptaic 
TOCkB,"  T,   B.   Hunt*  says  ;    "  The  !att    term  in  thii  erhauntite  proctu 
■ppeuM  (o  be  reprennted  6y  the  dhthent  (ff/anile)  and  pyrophsliiu  roekt, 
vhich  eeeur  I'n  tome  regiont  of  eryitalline  rocki." 

I  suggested  nnder  the  heading  "tyaniU"  that  the  pyrophyllite  found 
in  several  of  the  Counties  of  North  C.irolina,  South  Carolina  and  Gooi^ 
■gia,  Is  the  result  of  tha  alteration  of  the  former,  jierbaps,  from  Al,(.)j, 
BiO,  into  A1,0^  3  SiOj  -^  H,0. 

This  view  is  sustained  by  pseudomorphs  of  pyropbyllitfi  in  the  form  of 
'Byviite  from   Villa  Kica,  in  Brazil,  described  hy   F.  Sandberger.f 

iation  very  similar  to  that  at  Crowder's  Mountain,  North 
Carolina  and  elsewhere,  viz.  :  cy an ite,  pyrophyllite,  dumourite,  hematite, 
A  lazulite,  occurs  at  Uorr^oherg,  in  the  District  of  Elfadalon,  in  nitile 
Wermland  and  Westana  in  Sweden.  That  these  wore  formed  under 
kr  oiroumstiuices  cannot  be  doubted, 
Several  other  hydrous  aluminous  minerals  have  been  found  In  associft- 
lon  with  corundum  or  with  minerals  which  are  the  product  of  its  nltem- 
K«n ;  for  example,  those  accompanying  the  benuxite  in  the  southern 
•T.S.  Hnnl.SlLI.  Jouni.[I]  XXXVI.  321. 
<  P.a»Bill«r»er,  tBonhinl-Droja'a  J»lirbiiii1i  iee  lliitrnili>(iii.  19S5.  !H 
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part  of  Fi-ance,  the  (tltlniie  with  the  diasporc  of  SchemnitK,  wid  othw*, 
of  wliiok  the  species  has  not  been  sufficiently  identified  ;  they  arc  mostly 
nmorphoua  »nd  their  relation  to  the  corundum  ia  not  striking  eoougU  W 
dwell  more  fully  upon  them.     I  turn  my  ntteution  now  to 

111.  Damouhite, 
This  spfcies  has  heou  established  on  »  luica-like  minei'al,  an  aggregate 
of  line  scales,  forming  the  ganguc  of  i-yanite  at  Pontiry,  Brittany.  It 
will  be  seen  in  the  seguci  that  it  ia  one  of  the  mogt  important  prodncls 
of  alteration  of  corundum,  from  whioli  it  ia  either  dtredlg  formed,  or  iit- 
direcllg,  after  the  corundum  h.is  first  been  changed  into  oyHnite  or  fibro^ 
hie,  wlkluh  latter  Bra  subsequently  converted  into  daukourite.  There  ia 
hardly  a  upecies,  which  ikssumes  go  many  different  shapes  as  this,  anil  it 
is  often  impossible  Id  determine  it  witliuut  analysis.  8.  P.  Sharpless' 
was  the  first  to  prove  that  mica-HIce  crystals,  which  accompany  the  dia- 
Hpore  from  near  Unionville,  Newliii  Township,  Chester  County,  Ptnnsjrl- 
vaui»,  which  always  had  been  mlntaken  fur  margarite  (emerylitc)  w«ra 
damourite. 
At  L'liionville,  damourite  is  found  in  the  ftiUowing  forms  : 
0.  In  crystals  freqiieatly  having  the  lateral  and  sometimes  the  ba«al 
planes  well  developed  ;  they  appear  to  be  hexagonal  p]at«8,  but  are 
probably  rhombio.  They  are  sometimes  radiating  and  fatt-sha]i«d,  and 
the  crystalline  plates  from  one  to  three  inches  in  diameter.  Their  color 
is  genei-ally  white  to  greenish -ye  Ho  wish  and  brownish-white,  but  wtwu 
treated  with  chlorhydric  acid,  which  removes  a  little  ferric  hydrate  nhicli 
colors  them,  they  are  white  with  a  very  delicate  sliiulc  of  scagivvti' 
rarely  as  deep  as  gi'ass-green.    Their  lustre  ia  pearly,  sometimes  indin- 

Theae  crystals  or  crystalline  plates  of  larger  or  smaller  size  arc  directly 
attached  to  the  granular  grayish  or  brownish -white  corundum  or  in  Ui« 
mass  of  the  same  ;  occasionally  there  is  between  them  and  the  coruudnni 
a  small  seam  of  a  crystallized  dark-green  chlurilic  minei'al*  Black  tiMir- 
maliue  is  another  not  uncommon  associate,  and  especially,  where  tbi-  nue 
mineral  diaspore  appeam,  slender  crystals  of  dark  blncixh,  or  hiuwni*fa, 
green  tourmaline  are  met  with.  Thin  ia  the  variety  aiialyiod  by  S.  t'. 
SharplesB  and  Dr.  Ci.  A.  Koenig  {a). 

6.  Auother  variety  of  damourite  consists  of  an  aggregation  of  grayiali 
and  yellowish- white  scales  of  ODe-sixt«enth  to  not  ovcu-  onc-qnartvr  in- 
ches in  diameter.  After  cleaning  thcin  with  dilute  chlcrhvdric  acid  ih«f 
are  silver-gray.  They  form  a  coating  upon  and  sometimes  oconpy  the 
whole  of  former  corundum  crystals  and  their  aggregations  sre  r«al 
psendomorpks  after  corundum,  generally  with  a  core  of  original  uinctsL 
Dr.  Isaac  Lea  has  a  fragmunt  of  a  beautiful  crystal  of  blue  ooraoiJuiD 
over  throe  inches  iu  leugtli  and  about  two  and  a-holf  inches  in  diamatnr, 
which  :s  coaled  with  n  o»u«t  of  scaly  dainouritc  from  oae-eigbth  to  (Mm 

•S.P.  SluuplMi.Btll.Junra.tJJ  SI.VII.SW. 
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fourth  iscli  in  thickness.     He  vei'y  kindly  fumiBlied  mo  with  ft 
analytiis  (see  helow  £1).     lie  hoa  presented  me  with  a  Bae  crystal  of  gtay 
corunduiti,  about  two-thirds  of  which  is  changed  into  damoiirite.     Col. 
Job.  Willcox,  in  hia  rich  colli'Ctiou  of  American  cunindumB,  Iiab  several   | 
good  crystals,  of  which  lie  very  generously  toutrihuted  the  material  for   I 
luialysis  (see  below,  b2). 

e.  A,Dothor  very   beautiful   variety   of  the  same  mineral    forma   also 
pseudomorphous  crystals  after  corundum.      The  material   fur  analysis 
was  from  a  fragment  of  a  crystal,  showing  on  two  sides  the  remnant  of  » 
pyramid.    It  eoiitains  a  nucleus  of  gray  ooinindum  from  which  a  very  I 
fine  scaly  white  pearly  damourit«  is  radiating,  giving  it  a  paeudo-Hbious   f 
structure  {e). 

d.  The  scales  of  damourite  occasionally  become  so  fine  that  they  can- 
not  be  distinguished  with  t|lie  naked  eye  and  the  mineral  becomes  massive,   J 
sometimes  globular,  sometimes  with  a  slaty  structure,  similar   to  tulo   j 
slate.     This  is  often  mixed  with  aggregation  of  larger  scales  of  a  greenish- 
white  color  and  pearly  lustre.     Dr.  Koenig  has  made  an  analysis  of  the 
massive  globular  greenish- white  cry p to-crystalline  variety  (see  below,  d). 

e.  K  white  or  graytsh-white  variety  of  a  fine  scafy,  often  crypto-crys- 
Ulllne,  structure,  nomettmos  slaty,  generally  pseud o^Sbroua,  tlie  apparent 
fibres  from  one-half  to  over  six  inches  in  length,  frequently  invests  the 
granular  grayish-white  corundum.     The  lustre  is  generally  very  feeble,    \ 
Otherwise  pearly,  inc^liniug  to  silky.     Scales  of  damoutite  of  a  white  O! 
greenisli  ciilor  are  disseminated  tltroUr;h  the  white  fibrous  mass,  somo-   I 
times  in  small  veins  or  accumulating  into  masses  tu  a  scaly  granular  ] 
rock.    All  analysis  of  the  pseudo-Ubroua  white  damourlte  by  Dr.  Koenig'  I 
is  glvon  below  {tj. 

On  one  aide  and  as  a  rule  furthest  from  the  cunindum,  it  gradually  | 
becomes  dull-green  and  ohftugea  into  pure  granular  chlorite. 

/.  Next  to  the  corundum  ia  generally  another  variety  of  dainourite,    [ 
forming  a  seam  between  it  and  tlie  white  (■');  it  is  from  onc-fourlh  to  two 
inches  iu  tliickness. 

Whilst  crypto-cry  Stat  line  and  cousisting  of  exceedingly  minute  scales, 
they  are  arranged  in  fibres  at  light  angles  to  the  corniidtim.  This  variety 
of  damoui'ite  muck  resembles  somo  kinds  of  serpentine.  It  has  a  yeU 
lowisb  oil-green  color,  its  lustre  is  waxy  or  dull.  It  is  remarkable  that  i 
the  slender  crystals  of  tourmaline,  which  are  frequent  in  the  white 
variety  (uj  and  which  penetrate  into  the  chlorite,  have  not  been  observed  I 
,    in  any  of  the  numerous  specimens  which  I  had  for  examination. 

I  shall  give  below  my  analysis  of  a  sample,  investing  a  mass  of  gray  I 
corundum  (Jl),  and  the  mean  of  two  analyses  by  Mr.  Th.  M.  Chatard  ' 
(/!),  of  a  sample  taken  between  the  corundum  and  the  white  variety  («). 

g.  The  highly  interesting  pseudomorphs  of  damourite  after  corundum 

from  LauruuB  District,  Soutli  Carolina,    probably  occur  in  mica  slate. 

I  have  already  stated  that   most  of  the  crystals  of  corundum  froi 

locality  are  coated  with  a  micaceous  mineral,  which  the  analysis  proved 
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to  he  dnmoarite.  The  pMiido  morphoui  crystals  show  the  shape  of  the 
conin(ium  but  are  Battened  as  if  by  exposure  to  a  heavy  pressure.  Maiiy 
still  cuntain  a  nucleus  of  unaltered  ooruDdum,  others  are  entirely  chnot^. 
They  are  aggregates  of  small  yellonisb-nhite  scales.  The  mautial, 
which  I  have  analyzed,  nas  first  purified  hy  dihite  chlorhydric  add  ami 
then  prcaeatod  the  appearance  of  silver-white  bohIbs  (y), 

h.  Very  similar  ia  the  damourite  which  forms  a  bed  of  miea  KhiM  U 
thl^  Culsagce  Mine.  The  scales  are  somewhat  larger  than  those  from 
Bouth  Carolina,  and  the  corundum  crystals  which  still  exist  iu  it,  not 
quite  aa  deeply  altered.  They  are  associated  with  small  grains  of  maasirc 
staurolite  and  some  other  black  minerals,  probably  menaccanlte,  et«.  An 
analysis  of  the  scales  purified  by  chlorbydric  acid  was  made  by  Dr. 
Koeuig,  the  results  of  which  is  given  below  (S). 

>'.  The  damourite,  investing  tbo  crystals  and  masses  of  blue  conmdiim 
at  Crowder's  Mountain  and  resulting  from  its  alteration,  occurs  in  scalea. 
which  are  generally  coated  with  ferric  hydrate.  A  sample  purified  by 
chlorbydric  acid  was  analyzed  by  Hr.  Thos,  M.  Chatard  (see  below,  0- 

The  results  of  the  analyses  of  the  various  varieties  of  damourile,  tti« 
as  follows  : 


Spec.  Gr. 
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f  Althongh  the  obj«ot  of  many  of  these  analyses  w^s  only  to  detennine 
'*  e  epecies,  the  material  for  investigatioti  was  selected  with  i;reat  cni  i'. 
Borne  of  tliem.  notwithstanding,  contained  minute  qa^atities  of  euiiin^ 
dura,  by  which  the  pei'  centage  of  the  Hilica  or  nlumimt  in  filigblly  in- 
Creaaed ;  the  majority,  Uuwever,  hilly  agree  with  tlie  eslablislivil  ootnpo- 
n  of  damourite,  the  constituents  of  which  have  the  uxy^u  ratio '. 
:  R,0,  :  SiO,  :  11^  =  1  :  0  :  12  :  2. 
Only  the  damourite  fi'om  Crowder's  Mountain  would  give  for  %-alcr 
)  iratio :  3.  This  is  the  i-esult  of  three  dctenninatioua,  all  agreeing 
ritli  each  otlier.  Some  of  the  damounto  vnrioties  have  a  portion  of  tlic 
a  replaced  by  the  ferric  oxide. 


17. 


EruEstTE.     Leslevii 


In  bis  investigations  on  tiaery,  J.  L.  Smith  (I.  c.)  describes  under  the 

"  ephtiite,''''  &  mineral  which  lie  states  to  have  a  titroellar  structure 

o  resemble  white  cyanite.    I  will  give  below  the  analyais  of  epliesitc, 

y  Di-.  Smith,  and  also  one,  which  I  made  from  matciial  kiadly  furnished 

e  by  him  for  my  investigattons  on  cortindum.    It  will  be  seen  that  they 

ompare  pretty  well.    I  must  add,  however,  that  Dr.  Smith's  analysis 

hould  be  considered  the  better,  because  he  had  a  larger  quantity  and 

robahly  cleaner  material  for  his  examination.     The  main  object  of  my 

lalysia  was  to  see  whether  epliesite  contains  a  vieehnnifal  wlmUtun  of 

^unif  urn,  which  was  most  conclusively  proven. 

Nut  having  had  an  opportunity  to  see  ephesite.  Dr.  Isaac  Lea  called 

a  similar  mineral  from  Unionvllle,  leileyile.     He  recognized  the 

tbange  of  the  hai-d  corundum  into  soft  minerals  and  in  the  absence  of 

mlyscs,  he  considered  all  those  which  were  fibrous  and  compact  aa  iden- 

ThiH  is  undoubtedly  a  very  excusable  error,  because  it  is  next  to 

inposeible  to  distinguish  tiiese   minerals   without  chemical  tests,  and 

idit  should  be  given  to  him  for  having  brought  to  light  these  intereet- 

|ig  varieties. 

Of  the  fibrous  and  compact  damonrites  1  have  already  spoken,  the 
nargarite  belonging  hero,  I  shall  consider  afterwards  ;  I  now  will  dw«l1 
mly  npon  such  varieties,  as  have  been  generally  rec«guized  sa  true 
't$Uyii'>-  Borne  of  thesu  have  lieeii  the  eubjeot  of  investigations  by  S.  P. 
'"  M'plesB,*  and  Dr.  J.  L.  Smith,!  and  of  observations  by  G.  J.  Brush-t 
ere  are  three  principal  varieties  of  lesleyite. 

a.  The  first  in  fibrous  and  divergent.  It  is  slightly  grayiah-whit^,  the 
irbce  is  discolored  by  ferric  hydrate,  but  interior  of  the  mass  appears 
Dbe  (Veefrom  it.  lie  lustre  is  pearly  inclining  tosilky,  it  is  scratched  by 
borile,  hut  scratches  quartz  easily,  and  is  associated  with  scaly  damour- 


>  h.  The  second  variety  resembles  the  first  very  much,  liul 

•e,  p.  Shurplcu.  Silt.  Jonm.  CIl  SLVII.  319. 
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ginouB  and  less  pure ;  it  is  associated  with  damonrite  and  pafttannita. 
It  has  small  cavities  through  the  whole  mass.    Its  color  is  reddlsb. 

e.  The  third  variety  has  frequently  a  chloritio  mineral  intormixsd  wiA 
it.  The  lesleyite  itself  is  fine  fibrous  columnar,  sometimes  diveifBiik; 
its  color  is  between  grayish-greenish  and  brownish-white^  and  iti  laitn 
between  silky  and  vitreous.  It  is  easily  scratched  by  the  knifo,  but  ii 
harder  than  apatite.    Some  parts  of  it  scratch  quarts. 

Mr.  Thos.  M.  Chatard  and  I  analyzed  the  white  variety  « ;  and  Dr. 
Eoenig  and  I  the  varieties  b  and  e ;  to  which,  for  comparis<»,  an  idded 
the  analyses  of  8.  P.  Sharpless  and  J.  L.  Smith. 
EpheBiie : 


J.  L.  Smith. 

G«nth. 

SiOa                      = 

80.70 

81.84 

AlA 

55.67 

55.55 

Fep, 

1.04 

MgO  (trace  MnO) 

trace. 

CaO 

2.55 

8.82 

Li,0 

traoe. 

Na,0 

5.52 

8.27 

K,0 

1.10 

•     1.68 

Ignition 

4.91 

6.12 

100.45  101.72 

Tho  fusion  with  calcic  carbonate  with  ainmonic  chloride  gare  me 
10.20  per  cent,  of  corundum. 

Tho  oxygen  ratios  for  RO  :  Ufl^  :  810,  :  Hp  are: 
Smith    =      2.34    :    25.94    :    10.37    :   4.30    =    1    :    11.1    :   7      :  1-^ 
Genth    ^      2.22    :    20.20    :    10.72    :    4.55    =  1    :    11.8    :   7.5   :  2.0. 
I  have  endeavored  to  calculate  from  these  data  the  probable  composi- 
tion of  this  mixture,  but  failed.    If  we  had  any  means  to  determine  the 
actual  amount  of  free  corundum,  which  I  suppose  toill  be  bettceen  15  ^^^ 
20  per  cent.y  we  would  propably  have  better  success. 

Lesley  itii : 


a.  White. 


b.  Reddith. 


Sp.  Gr.  = 
SiO^       = 

AlA 
FeA 

MgO 

CaO 

Lip 

Na,0 

K,0 

Ignition 


Chatard. 
3.200 
32.32 
55.23 


Gonth. 

32.32 
50.43 

0.29 

0.38 

0.32 

faint  traces. 

0.32  0.04 

7.31  7.82 

4.01  3.80 


Sharpless. 
3.203 
33.59 
55.41 


a«nth.     Koenlg.  C.W.Bo*P!J!!J, 
3.059 


} 


0.73 


7.43 
4.30 


81.00 

54.09 

0.51 

0.34 


SI  .96 
156.85 

0.13 

0.13  

faint  traces. 
0.35  1.01 

7.83  8.71 

4.09  4.20 


101.38 


100.60    100.73    101.84    100.76 
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In  the  EtDalfsis  of  a,  I  found  by  tlie  fusion  with  oilcic  carbonate  and 
ammonia  chloride  31.40  per  cant.,  and  in //,  17. 7^  per  cent,  of /r«e  corun- 
itum. 

The  analysia  of  the  reddish  variety  by  C.  W.  Roepper  contiiins  evidenlly 
about  l.'i  per  cent,  o/  eorvndam  in  the  atiicie  arid  which  he  found. 

8.  P.  Bliarplcss  suggested  that  both  varieties  are  thr  iirodnpit  nf  the 
action,  of  loaUr  containing  itiknUite  Hlif-ntt*  upon  eorunduitt,  ii/ii2  art  iimrt 
nearly  rrlaied  to  pinite  than  to  any  other  mineral  tptdet ;  Prof.  Uruab, 
that  both  epbeaite  Aod  leslejite  are  mixture*  of  eorvndvm,  nrtii  prohtibly 
dioipare,  aitha  miea,  timilar  (a  tfie  damottrite  found  at  tluiktleyite  locality; 
nnd  that  the  foliated  toft  material  (tdamoitrilt  or  a  hydroim  mien  ne<ir  that 
upecivs . 

In  my  iaveBtigationa  I  had  already  ascertained  that  leideyite  contains  a 
large  per  centage  of  free  corundum,  when  I  received  the  Apju-adij-  lo 
Dana't  Mineralogy  by  Prof.  Bruih,  and  I  am  happy  to  be  able  to  prove 
tliat,  iLt  least,  the  greater  part  of  his  BUggestious  arc  ootrcct. 

I  do  not  Iwliove  that  there  is  any  admixture  of  diaapore,  but  calculii- 
ting  from  the  amount  of  potash  found  in  the  nhlte  lesleyit^  tlie  per  cent- 
ages  reiuisite  for  a  dntnourite,  most  similar  in  appearance  to  it  (see 
analysis  of  damourite  e  by  Dr.  Koeni^),  we  get ; 
BIO,  =  31.87 

A1,0,  =  25.30 

Ka,0  =  0.40  =        U3.48    Damourite. 

K,0  =  7.31 

H,0  =  3.00  . 

30.  on     Corundum. 
I..i3    Silicates,  etc. 

The  unalysig  of  Sharplesa  gives  aliout  Oil  per  cent,  of  damourite  and 
nearly  the  same  amount  of  corundum  as  my  otvn. 

The  calculation  of  the  analysis  of  the  reildiah  variety  gives  lesn  satEs- 
ftwtory  results,  owing  to  the  greater  impurity  of  the  mineral;  but  it 
oorresponds  with  about  TO  per  cent,  of  damourite,  37  per  cent,  of  corun- 
dum and  Z  per  cent,  of  other  admixtures. 

e.    Tlio  third  variety  of  lesleyite  is  o 
The  analysis  gave : 


1  entirely  difrerent  nature. 


Sp.  Gr. 

SIO, 

AV), 

MgO 

Li,0 

N«,0 

K^O 

Ignition 

Corundum 


3.157 


Oenlb.} 
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li;  the  fuHion  nitU  oaluio  catbouate  and  ammonic  cUloride  I  ubUiin«d 
11.08  per  cent,  of  corundum;  tbe  3.20  pur  cent  of  conuidnm  in  Dr. 
Koonig's  analysis  ivmiiined  unacted  upon  by  the  Tusiun  with  sodic  OMW 
bonftto. 

The  oxygen  ratios  Id  tliesc  aoalyHis  U  toi  ItO  :  lt,0,  :  SiO)  :  &iO| 
folloiva : 

Genth    ■=  0.31)    :   28.32    :   lO.OU   ;   1.58   =   1    :   ?a.»   :  48.8   : 

Koenig  =  (0.391  ass'd  :  28.0T   :   18.56    :   2.05   =   1    :   72.0   :  47.6   : 

It  will  be  Heen  tlinC  the  ratio  of  R.O,  :  SiO,  la  esaetljr  ^  »  ; 
wbicli  U  that  of  t!brolJt«.    Although  it  is  very  prol)at>1e  that  tills  r 
like  the  two  otUors  is  origimiUg  an  itiUratioa  of  eoruadum  I'liio  ^fiira 
thii  latter  is  almost  completely  changed  in  the  tir.it  two  varii 
a  great  extent  already  in  the  third.    I  did  not  succeed  in  calculating  B 
the  small  quantitiea  of  potash,  soda  and  magnesia  any  of  the  admixtm 
The  11.08  per  cent,  of  corundum  wliiah  I  found,  indicate  the  pres«na( 
probably  about  15  or  16  per  ceut.  of  this  substance. 
18.    Pabagonitk, 

A  highly  interesting  occurrence  of  oorunduiu  is  that  at  "OcliscnllO] 
near  Bchwarzenberg,  in  Baxony.     It  is  found  in  granular  mas 
tod  grains  of  a  blueiah-gray  color  in  a  slaty  rock  of  a  brownish  a»h-fl 
color.     AsBooiaLed  with  the  cormidnm  are  small  Bcales  of  dark  g 
chloritold  and  a  minute  quantity  at  a  foliated  white  brilliant  mint 
which  is  probably  diaspore.     The  slaty  matrix  consists  of  very  fine  w 
and  brow tiiab- white  scales,  and  the  whole  appearance  in  bo  Tei-y  iti 
to  tbat  of  some  varieties  of  daniourite  resulting  from  the  alt«rution  af 
corundum,  that  I  ooiiaiderod  a  chemical  analysis  as  very  desirable.    The 


material  for  it  was  selected  with  great  c 
following  composition  : 

SiO,  = 

TiO,  = 

Aip, 
■  Fe,Oj 

Mg() 

CaO 


B  found  to  have  t 


Na,0  0,53 

K.O  0.03 

Ignition  4.H3 

100.30 
The  presenca  of  titanic  acid  was  surprisitig,  as  no  rutile  oould  b*| 
tectcd  with  a  very  good  magnifying  glass  in  any  of  the  particles, 
of  the  slate  was  therefore  oarofully crushed  without  grinding  audi 
lighter  particles  were  washed  olT.    The  heavier  residue,  wbon  o 
undi'r   tbe   microscope,   showed    numerous   grains   of   ycllowisli-li 


[Qontli. 

Deducting  tliis  Trom  tlie  analyais,  tbe  compositioii  of  thia  slate  ia  tliat 
t  paragonitc,  the  analyGCH  uf  a  variety  of  which,  from  St.  Gothnrd  by 
BBjnmeUberg,  and  of  another  from  Fregatten,  iu  Tyrol  (Pregattite)  by 
[)(iUachBr,  I  will  give  for  oomparison  : 

St,  OothiLnl.    PreKattso.    UchBenkopf. 
IK),        =       4S.SI  U.Q:,  45.14coDtaiiisoxygen24.07 

U,0,  40.06  40.41  40.01        "  "         lO.OSj 

It^,  0.10  J    1B.36 

hfit  trace.  FeO=0,84  FejO.= 


IgO 

liso 

gnition^ 


0.20  J 


0.85 
1.26 


0.37 

trace. 

0.53 

0.58 

7.06 

6.74 

1.71 

0.98 

0.17 


5.04 


4.00 


100.00        100,70  lOO.IK) 

Tlie   oxreea   ratio  of  RO  ;   R,0,    ;   SJO,  :   Tip  is  equal  to  1   :   D.3   : 
■1J.6    :   2.1   orvcrynoarto   1    :  0    :   13  :    2,  which  ia  that  of  damouritc. 

Faragonite  is  essentially  a,  aodii  diimoarile. 
,  The  mineral  from  the  Ochsenkopf  analyzed  by  John  does  not  belong  to 
lliis  species.  I 
I  have  above  alluded  1«  a  peculiar  rock,  a  slaty  flbrolite  with  El:aurolito 
1  cyi>nit«,  found  in  the  neighborhood   of   Media,   Delaware  County, 
^emisylvauia,  and  also  near  the  Culsagee  3Iine,  in  Macau  County,  North 
Jbrolina,  and  stated  that  the  whole  appearance  of  these  alates  was  tliat 
t  the  paragonite  slates  of  St,  aothanl.     After  having  already  jiroved 
e  alteration  of  corundum  and  fihrolite  into  damourite,  and  that  of  the 
Jobsenkopf  coi'Undum  into  paragonite,  the  question  suggests  itself— nuiy 
let  Iha  uhote  of  the  paragoniU  »latei  of  St.  Gotkard  and  elieahere  U  Cfi6 
t  of  lAa  alUration  of  corundum  orfibrolileT 
19.     Edphtllite. 
Euphyllite  accompanied  by  tourmaline  And  zoiaito  ia  a  very  rare  aaeo- 
■late  of  corundum  at  UnionviUe.     It  is  undoubtedly  like  tho  others, 
suiting  from  its  alteration.    As  I  had  not  a  sufficient  quantity  of  pure 
BMerial,  no  new  aiiAlyaia  has  been  made,  nnd  realty  there  wax  do  neces- 
7  for  it,  because  the  analyses  of  Smith  and  Bruah  leave  no  doubt  about 
It  com  position. 

The  micaoeoua  mineral,  which  ia  found  with  the  corundum  and  albite 
r  Unionville,  and  which  resembles  muscovite,  gave  Dr.  Koenig  in  two 
Hrtial  analyses  about  43  per  cent,  of  silicic  acid. 
This  is  iinduubtedly  the  same  as  that  analyzed  by  Sharpless*  and  those 
[  A  rimilar  per  centage  of  silicic  acid  from  Asia  Minor  and  Kicaria, 
i  by  J.  L.  Smith. 

30.    Jestkhisitb. 
Jefferiaite,  a  species  first  distinguished  by  Prof.  Brush,  is  frequently 
result  of  the  alteration  of  chlorite,  bouco  intlirectly  of  corundum.    At 


a«nili.I 

tlie  Uuiuiiville  locality  it  is  rarely  met  witb,  but  sometlmeH  it  is  (bund  iD 
irregular  and  imperfect  hexagonnl  plates  and  ctj^IaIi  of  a  br«wi)i«li- 
ycllow  color.    It  exfoliates  like  that  n-om  West  Cbeetor. 

At  tlie  Culsiigee  Mine  it  is  of  more  frequent  ocwurrence,  and  the  cWo- 
rito  shows  very  often  an  incipient  alteration  by  a  diBColor»tioii  of  lli» 
laminae,  whicli  turns  brown  or  brownish -yellow.  It  is  gunerallj  lound, 
when  completely  altered,  in  plnted  masses  of  a  yellowish-lirown  color, 
whioli  cannot  be  distinguished  by  their  physical  chnraeters  and  Ibiar 
maimer  of  eifoLation,  from  that  of  the  original  looality.  Therv  1* 
another  variety  at  the  Culsagee  Mine,  which  is  associat«d  wltli  a  consid- 
erable quantity  of  corundum.  It  occurs  in  fine  greeniali-brownish-yBlH 
•cales,  not  over  one-eighth  of  an  inch  in  diameter.  It  exfoliates,  buEM 
as  remarkably  as  either  of  the  otber  ti 

The  following  were  analyzed : 

a.  The  broadly  foliated,  from  the  Culsogee  Mine  by  Dr.  Eoenlg  («  1) 
and  Mr.  Thos.  M.  Chatard  (a  31. 

b.  The  greenish'brownish-yellow  fine  scalv,  by  Mr.  Thos.  M.  CliatanI 
{4.) 

e.  and  for  comparison  the  broadly  foliated  from  West  Chester,  by  I>r, 
Koenig(r  l)snd  Mr.  Thos.  M.  Chatard  (p  3),  to  which  is  added  («  8)  Um 
analysis  by  Prof.  Brush. 

Oulstgee.  Vtoft  Cbealor. 


'fl.i. 

02. 

4.  ' 

■  ci. 

C-L 

t\ 

810. 

— 

33.03 

B3.77 

»4.on 

S3.3n 

84.40 

87.10 

AlA 

n.38 

17.56 

30.  »6 

17.7S 

je.6a 

17,57 

Ee'o; 

e.43 

5.61 

4.111 

7.83 

8.00 

10.54 

FeO 

0.50 

o.r,o* 

0  42 

S.U 

2.W 

l.SA 

KiO 

0.85 

notdet'd.    0..17 

MgO 

23.43 

22.48 

10.36 

lfi.80 

18.BS 

CaO 

CSC 

Na„0 

Dotdefd 

not  det'd  Innt. 

h%o 

0.43 

Ignition 

lfl.l7 

20.30 

18..^0 

i9.s; 

10.03 

13.70 

100.  IS 

100.23 

100.47 

iKP.fiy 

»il.47 

100.87 

The  orygen 

ratios  for  RO  :  8,0^ 

:  8iO,  : 

[T,0  are  m  foUows : 

fll 

a.94 

3 

5.SU 

S.M 

a2 

3.77 

0.48 

: 

6.49 

b 

8.<8 

3 

5.00 

i.m 

el 

2.S8 

3 

5,0I> 

SM 

r3 

2.43 

a 

5.43 

sjtn 

e» 

= 

3.31 

s 

6.33 

•■» 

The  discrepancies  in  tliese  analyses  hardly  admit  of  constmcL 
formula.    The  analyses  a\  and  3  ([ive  nearly  01t(l  -+  2R,0,  - 
ion  ,n,  and  h,  A  and  3  nearly  3110  +  3Il,0,  +  SSiO,    i-   10  H,0. 


Fat 
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si.    Cri^uitb. 
I  have  mentioned  in  tbe  geological  outline,  tliiit  chlorite  rocks  have 
Deeu  observed  in  almost  every  locality  where  corundum  occurs  in  large 
>  or  beds.     It  remains  to  examine  into  a  number  of  peculiar  usbo- 
s  between  chlorite  and  corundum,  in  order  to  point  out  their  re- 
ttion  to  that  of  the  entire  chloritic  beds. 

sar  L'nionville,  In  the  shurt  alongside  of  the  road  to  Keiiuett 
Iqnare,  chlorite  occurs  very  conspicuously  ;  it  is  intimately  mixed  with 
jklnel,  containing  a  considerable  admixture  of  corundum  (see  al>ovo). 
*"  B  results  of  the  explorations  there,  were  not  snfBciently  encouraging, 
1'  the  mining  operations  bave  tberefocv  been  abandoned.  Tbey  have 
Ibmished,  however,  a.  lew  iDterestiog  scientific  facts,  as  I  have  shown. 

.  At  tlie  principal  Unionville  locality,  chlorite  ia  found  under  various 
OircumBtances.  It  sometimes  forms  a  lining  of  minute  dark  green 
•TTBtols,  between  the  corundum  and  the  foliated  damourite  ;  then,  it  is 
d  through  the  Donindum  in  Btnatl  scales  or  seams ;  ami  again 
tis  met  with,  ail,joinlug  the  large  corundum  bed,  in  boulder-like  niaaiies 
f  One  Bimlee,  allowing  a  lamination  around  a  centre,  which  frequently, 
i  breaking  them  open,  consist*  of  a  uucluua  of  granular  oonindum, 
■his  chlorite  is  of  a  dull  olive-green  color,  but  often  under  the  influence 
f  the  atmoaphero,  converted  into  reddish  or  yellowish-brown  scales  or 
ven  i  ferruginous  clay. 
In  a  specimen  in  the  TJuiversity  collection  of  nearly  one  foot  in  diamc- 
tbr%  there  seems  to  have  been  a  fracture  in  the  granular  corundum,  which 
Alowed  the  liquid,  produi:ing  the  alteration,  to  percolate  to  the  centre  of 
'  le  tnasB,  and  to  deposit  in  the  heart  of  tbe  specimen,  a  small  quantity  of 
n  chlorite,  surrounded  by  a  concentric  layer  of  white  granular  coruu- 
I,  upon  which  is  a  layer  of  scaly  chlorite,  slightly  ferruginous  and 
fellowish  in  immediate  contact  with  tbe  corundum,  graduating  into 
The  whole  nucleus,  of  about  two  inches  in  diameter  is  eiLvuliiped 
18B  of  yellowish -gray  and  browuisli  decomposed  chlorite,  of  which 
[  ahalt  give  two  analyses  by  Dr.  Koenig.     (A,  1  and  3}. 

.  Another  variety  of  chlorite  from  Unionville,  originates  from  the 
n  of  damourite  and  tourmaline,  which  two  miuei-als  result  from 
|iM  of  corundum.  The  white  pseudo-fibrous  variety  of  damourite  {e), 
radnally  assumes  a  slightly  greenish  tint  D'om  an  admixture  of  fine 
galea  of  chlorite,  which  rapidly  increases  and  soon  form  a  massive 
Rfiety  of  a  light  olive-green  finely  granular  chlorite.  The  slender  tour- 
taline  crystals,  which  stai-t  in  the  white  damourite,  pass  on  into  the 
Uorite,  but  for  a  short  distance  only  ;  they  are  soon  entirely  altered  into 
Be  scaly  chlorite,  and  these  pseudomorphs  of  chlorite  after  tourmaline, 
ra  fmbeddad  in  the  granular  matrix  like  the  original  tourmaline.  I'his 
Ikhlgbly  iatetesting  occurrence,  and  quite  similar  to  that  deacribetl  by 
'.  Rcwe  (1.  c),  as  occurring  in  the  chlorite  slates  associated  with  corun- 

I,  at  KasBoibrod  in  the  Ural. 
Ur.  ThOB.  M.  Chatard  has  furnished  me  with  two  analyses,  (e,  1  and  3) 
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of  til  is  fine  scaly  ^pranular  chlorite,  and  another  one,  which  I  shall  copy 
for  conii>arison  (e.  3)  has  lately  been  published  by  A.  R  Leeds,  in  his 
contributions  to  mineralogy.* 

d.  The  Culsagee  Mine,  near  Franklin,  North  Carolina,  has  furnished  a 
great  variety  of  specimens  of  extraordinary  interest. 

There  are  some,  which  are  aggregations  of  dark  gi^een  foliated  chlorite, 
haying  distinctly  visible  the  rough  outlines  of  hexagonal  crystals  of 
corundum,  and  in  their  centre  the  unaltered  mineral ;  others  again  are 
more  irregular  in  shape,  and  appear  to  have  been  fragments  of  massive 
corundum  before  they  were  converted.  The  nuclei  of  unaltered  corun- 
dum, are  often  free  from  any  admixtures,  often,  however,  containing 
through  their  mass  laminae  of  chlorite,  at  times  in  large  quantities. 

But  there  are  frequently  specimens  met  with  containing  perfect  and 
brilliant  ery%UiU  of  corundum,  which  appear  to  have  formed  after  a  great 
portion  of  the  original  corundum  had  changed  into  chlorite,  as  if  there 
had  been  an  excess  of  alumina  ready  for  combination,  which,  not  finding 
a  supply  of  the  requisite  amount  of  silicic  acid  and  bases,  bad  again 
crystallized  as  corundum. 

The  chlorite  in  immediate  contact  with  the  unaltered  minerals,  whether 
cdrundum  or  spinel,  has  often  a  fine  scaly  pseudo-fibrous  structure,  which 
at  a  greater  distance  assumes  the  more  laminated  shape;  however,  a 
great  portion  is  laminated,  wliere  it  touches  either  spinel  or  corundum, 
and  in  reality  some  of  the  largest  plates,  three  or  four  inches  in  diameter, 
contain  a  considerable  quantity  of  corundum  disseminated  through  their 
niaK8. 

The  foUowinpf  varieties  from  the  Culsagee  Mine  were  analyzed  ;  broadly 
foliated  dark-green  (r/1)  by  myself,  (f/2  and  3)  by  Mr.  Thos.  M.  Chatard, 
and  a  line  scaly  variety  diverging  from  corundum,  ((14  and  5),  by  mypelf . 

e.  Similar  nuclei  of  unaltered  corundum  in  foliated  chlorite  have  l>een 
observed  amongst  the  specimens  from  Shooting  Creek,  Clay  County, 
North  Carolina. 

The  decomposed  chlorites  from  Union ville  gave  : 


SiO,  =-- 

AlA  =^ 

Fe.Oa  -rz 

MgO 

Ignition  ^^^ 

98.22  100.12 

The  oxygen  ratio  of  RO   :  RA   :  SiO.^   :  lip  is  very  near   -^   l.o    : 
3    :  3.5    :  2.5,  which  can  be  expressed  by  the  formula  :  2(3  RO,  2  SiO.) 

•A.  R.  Le«d8,  Sill.  Journ.  [S]  VI.  25. 


b\  Brownish-red. 

b2  Yellowish-gray. 

31.  a") 

32.80 

21.58 

26.07 

14.17 

9.89 

16.67 

17.70 

14.45 

13.75 

I-  i4R,0„  3  SiOj)  +  10  H,0,  representing  the  product  of  the  decopipotii- 
jtMi  of  chlorite. 


krto 


9fl,43 

ao-sg 

S2.08 

33.18 

1.41 

1.33 

0.M 

.5.77 

38.46 

38.S4 

ot  det'd. 

not  ilet 

SiO, 

37.56 

27.38 

27.17 

20.46 

2».59 

A1,0, 

22.75 

23.11 

22.35 

22.22 

not  det'd 

Fe,0, 

3.66 

2.S0 

2.71 

0.70 

0.S4 

PeO                  = 

5.43 

5.43 

5.43 

5.30 

not  det'd 

(NiCo)  0 ) 
SImO         J 

0.30  I 

0.41  1 

0.20 

0.11 
0.17 

MgO 

38.47 

28.34 

27.73 

30.nfl 

30.88 

Ignition            = 

13.P0 

14.50 

14.36 

11.63 

11.56 

100.87  100.43  100.01  100.60 
Particular  attention  waa  paid  to  tlie  state  of  oxidation  in  wliicb  the 
iron  exists ;  the  ferric  oxide  is  not  due,  as  Prof.  Leeds  suggexts,  to  a 
tuperjicial  oxkl'iti'in  of  aome  of  the  ferroiu  oxidt  in  the  mineral,  but  is  an 
essential  conBtituent  of  the  chlorites,  and  its  presence  makes  a  consider- 
able difference  in  the  relative  proportions  of  the  protoxides  and  sesqui- 
oxidea. 

The  oxygen  ratio  of  RO  :  R,Oi  : 
ehloiiteB,  above  given,  is  as  follows  : 


:  IIjO    of  the  analyses  of 


3.00 


3.8; 


:     3 


tfl  =  3.60     :    3    ;    4.30    :    3.55 

lE  =  8.43    :    3    :    3.05    :    3.50 

<J3  =  8.30     :     3     :    8.87     :    3.41 

di  =  3.84    :    3    :    4.63    ;    2.03 

'      This  is  nearest  to  7   :  6  :  8  ;  6,  which  would  correspond  with  the 
formula  suggested  by  Rammeleberg  : 

4  RO,  8iO,  +  3  RO,  3  R,0,  +  0  H,0. 
AU  these  chlontes  belong  to  the  species,  which  waa  called  ripidolit«  by 
G.  Rose,  but  which  la  now  distinguished  by  Dana  as  prochlorite. 


ID  Plot.  Leedt  n 


In  IKKIOIll- 


Besides  tbe  jefTenite  there  appear  to  be  otiier  produeti  of  tlie  allerft- 
tion  of  chlorite,  at  the  Culsageo  Mine,  Nob.  23  and  23,  which  appear  tu 


Kebritb  (a  new  n 


leral). 


It  conBistB  of  innumerable  flae  scal(>s,  which  under  tbe  microscope  a 
not  present  a  definite  shape.  They  are  vety  soft.  Sp.  Gr.  ^  2. 
tard.  Their  color  is  pale  grectii^-yDllow  with  tint  of  brown  ;  their  Itw- 
tre  is  pearly. 

When  heated  they  exfoliate,  but  not  as  rauoh  as  jefferaite ;  B.  B.  melta 
to  a  white  enamel.     Chlorhjdria  acid  decomposes  it  easily  with  sepi 
tion  of  silicic  acid  in  pearly  scales.     No  corundum  bas  been  found  ii 
scaly  aggregates,  but  sometimes  plates  of  green  chlorite  are  intermi^ 
with  it.     It  is  named  in  honor  of  Prof.  W.  C.  Eerr,  State  Oeologitt  i 
North  Carolina. 

It  was  analysed  by  Mr.  TUos.  M.  Chatard  with  material,  which  mis 
examined  under  the  microscope  and  apparently  perfectly  pure.  De  fonnil : 


A1,0, 

= 

11.41 

Fe,0. 

— 

1.03 

FeO 

= 

0.32 

(NiCo)  0 

:= 

0.20 

MrO 

= 

26.30 

Ignition 

= 

21.32 

0.07  J 
0.1)5  J 
10.4U  ) 


The  average  of  the  two  analyses  gave  the  ratio  of  oxygen  of  S 
R,0,   r  BiO,  :  H,0   =  5.4  :  8  :  lO.lt   ;  U.5,  wbich  ia  nearly  =  tt  ! 
:   10   ;   10,   represented  by  the  formula  : 

•itimo, a  8io,)  +  (R,o„  sio,)  4-  10  n,o. 

23.    Macokite  (a  now  speciesj. 

This  is  anotber  scaly  mineral,  and  closely  resembles  a  fine  scaly  J«fQ 
isile.  The  scales  are  slightly  harder  tban  the  last,  and  uu<l«r  the  mtof 
scope  tliey  are  aliio  Irregular.  Sp.  Gr.  =  2.S21,  Chatard.  Tbey  ■ 
dark  brown,  their  lustre  pearly  inclining  to  submotallic.  Wbeu  beftt^ 
exfoliates  largely  and  fuses  wltb  diOiculty  to  a  brown  ghws. 
decomposed  by  cblorbydric  acid  nitb  separation  of  siLicJo  acid  in 

Contains  numerous  fmgments  of  dark  blueiali-gray  coninduin,  I 
micrnsDopic  apparently  trioliuic  biilUaut  rtHtdish-brown  crystal*  win 
may  be  uptune.    Name  from  Macon  County,  N<)rtb  Carolina. 

Two  analyses  of  apparently  perfectly  pure  material  were  mada  l)j  \ 
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Thoa.  M.  Cbatani. 

The  iilcaliea 

n  the  sec 

md  ftiialyiiis 

were  dctei-miued 

by  myself. 

MOOQ. 

Oiygen. 

SO, 

34,24 

34.20 

34.23 

1S.25 

Al.0. 

21.41 

21.011 

21..^)^ 

10.03 

13.75 

T»,0, 

12.2>1 

I3,r.4 

12.41 

3,72 

FeO 

0.33 

0.32 

0.32 

0.07 

(NiCo)  0 

(l.U 

OU! 

0.12 

0.03 

«rO 

14.30 

14.GI 

14.4(t 

5,78 

BBS 

Li,0 

trace. 

trace. 

trace. 

N«,0 

0.S3 

0.50 

0.51 

0.13 

Kp 

5.4B 

5.B1 

5.70 

0.97 

Ignition 

11.81 

11.00 

11.85 

10.53 

Corimdiim 

0,20 

TUe  oxygen  ratio  of  an  average  of  the  two  analyses  for   RO   :   R,0,    : 
'  SiOj    :   H,0    is    =    1,53   :  3   :  3.118  :  3,3  ^    3:6:8:5  nearly, 
giving  the  formula    :   3  RO,  2  SiO,   (  2  (R;On  SiO^)  +  5  HjO. 
About  one^ixCh  of  RO  ure  ulualies  Rp. 

34.    WiLLcosiTE  (a  new, species). 

There  is  still  another  mineral  nhiclf  n|ipeara  to  be  new.  It  oonsists  of 
white  and  greenish-white  or  grsyish-white  ecnles  of  a  pearly  lustre,  and 
much  resembles  talc.  B.  B.  in  thin  splinters,  it  fuses  with  difficulty  into  a 
while  enamel;  colors  the  out«r  flame  yoliow.  With  chlorbydric  acid 
decomposed  witli  dilHcuUf  with  separation  of  uilicic  acid  in  pearly  iscales. 
It  occiira  sparingly,  and  I  have  seen  it  only  In  connectiou  with  confndum 
»B  a  result  of  its  alteration.  Une  speoimen  from  Shooting  Creek,  Clay 
County,  North  Carolina,  is  a  fragment  of  a  aemiglobular  mass,  which 
probably  once  consisted  entirely  of  corundum  and  which  now  has  a 
nncleus  of  white  lamellar  corundum,  invested  with  the  scaly  mineral.  The 
largest  diameter  of  tlie  siieoimeu  is  two  and  a-lia!f  inches,  and  that  of 
the  core  of  corundum  three-fourths  of  an  inch. 

It  is  named  in  honor  of  Col.  Joseph  "Willcox,  who  presented  me  with 
the  specimen  from  Shooting  Creek,  and  who  possesses  a  still  lai'ger,  hut 
Otherwise  very  similar  one. 

It  is  found  more  or  less  intermixed  with  white  corundum  at  the  Cul- 
lakenee  Mine,  in  Clay  County,  and  probably  at  the  Cidsageo  JDne,  in 
Uacon  County,  if  a  speeimen  of  a  grayish  and  greenish- white  scaly 
iffiintiral  with  a  nucleus  of  white  corundiim  which  I  received  from  there, 
nally  comes  from  this  locality. 

Dr.  Geo.  A.  Koonig  furnished  me  with  two  analyses  of  this  mineral  (1 ) 
fronb  material  from  the  Shooting  Creek  specimen  surrounding  the  nucleus 


L 
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of  corundum,  the  other  (2)  from  a  piece  from  the  Cullakenee  Mine,  Clay 
County,  North  Carolina. 


■ 

1. 

2 

Mean. 

Oxygen. 

SiO, 

28.96 

29.50 

29.23 

15.59 

Al,03 

87.49 

37.56 

87.52 

17.48 

FeA 

1.20 

1.40 

1.33 

0.40 

FeO 

2.44 

2.38 

2.41 

0.54 

MgO 

17.35 

0 

17.20 

17.28 

6.91 

Li,0 

trace. 

trace. 

trace. 

Na,0 

C.73 

6.24 

6.48- 

1.67 

K,6 

2.40 

2.42 

2.44 

0.41. 

Ignition 

4.00 

3.32 

3.66 

8.20 

17.88 


9.58 


100.09        100.02        100.85 

Th^  oxygen  ratio  of  HO  :  RA  :  SiO^  :  HjO  =  1  :  i»88  :  1.64  : 
0.33,  which  is  nearest  to  6  :  12  :  10  :  2,  which  can  be  expressed  by 
the  formula   :  3  (2  RO,  SiO,)  -f  2  (2  R,0;„  SiO,)  +  2  H,0. 

About  one-fifth  of  RO  are  alcalies  R.^0. 

25.    Pattersosite. 

The  cliloritic  mineral  associated  with  the  lesleyite  at  Uuionville  and 
described  by  J.  I^a  {l.  c)  under  the  name  of  pattersonite,  has  been 
analyzed  by  S.  P.  Sharpless  (I.  c.)  who  determined,  as  he  says,  the  pot- 
ash by  difference,  and  gives  11.35  per  cent,  of  it.  But  (as  Prof.  Brush 
first  pointed  out)  his  analysis,  exclusive  of  the  potash,  sums  up  only 
78.04  per  cent.  A  re- examination  was  therefore  very  desirable.  Dr.  J. 
Lea  lias  very  generously  fuiiiished  fur  this  purpose  the  material  of  this 
rare  mineral,  of  which  I  have  made  the  following  analyses : 

8p.  Gr.  =  2.810. 
Nearly  Pure.       Purest 


SiOa 

AlA 

Fe,0, 

FoO 

MgO 

Li,0 

Na,0 

Kp 

Ignition 


29.89 

29.90 

130.87 

27.59 
3.12 

9.17 

9.17 

17.53 

17.10 

trace. 

trace. 

0.83 

0.58 

2.41 

2.33 

11.60 

11.51 

contains  oxygen  15.95 

12.86 
0.94 
2.041 
6.84 


(( 


<( 


<( 


a 


a 


it 


I 


18.80 


(( 


(( 


<< 


<( 


It 


i< 


II 


a 


0.15 
0.40  J 
10.23 


9.48 


102.30         101.30 

The  oxygen  ratio  of  RO  :  R ,0,  :  SiO,  :  H,0  is  =  2.05  :  3  :  8.47 
:  2.22  =  6  :  9  :  10  :  6,  corresponding  with  :  2  (3  RO,  810,)  +  3 
(R,0„  SiO,)  +  6  11,0. 

The  oxygen  ratio  is  very  near  that  of  thuringite,  which  is  1  :  1.5  : 
1.5  :  1. 
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26.  Chlohitoid. 
Tliis  iiiincral  has  bpen  observed  at  man f  of  the  coriindiinv  local! 
It  is  asDOcisted  with  diaspore,  mica  and  cyanile  as  KiiBsoibroil  iu  the 
Ural ;  iu  Asia  Minor  witli  curundum,  diaspora  And  murgarlte  ;  nt  Cheater, 
Macsncbusettn,  with  emery  and  diaspore.  One  Kpecimeu  rrom  Auirusta 
Couuty,  Virginia,  consists  of  chloritoid,  damoiuite  nnd  gniua  of  cunin- 
duni ;  I  foumi  one  little  crystal  in  tlio  vratltings  of  the  soil  from  ilio  Ciil- 
ea^cd  Jline.  A  very  interestiug  occurrence  is  that  in  the  pyrophyllite 
fllfktes  of  Chatham  County,  Noilh  Caiolina,  where  it  nccara  iu  minute 
shining  scales  of  a  dark  blackish-green  color  disscmimited  tliroiit;h  the 
wliito  rock.  'With  great  difficulty  I  have  selected  a  quantity  of  appa- 
rently pure  material  for  aualysis. 

8p.  Or.   =  8.053. 

iS  oiygen  =  13.04 


Al,0, 

40.11 

Fe,0. 

3.44 

FeO 

23.01 

MnO 

trace 

MgO 

0.B4 

Ignition 

«.0l 

100.54 

The  oxygen  ra 

io  of  RO 

is.ui) )        i^H 

0.38)  ^H 

=  D.83  :  3  :  sj^l 
:  4  RO,  SiO,  -)  6  K,0, 


r,  tliere 


:  RjOj   :  SiO,j  :  H,C 
-,  11,9"  =   4  :  15  :  10   :  4,  giving  the  formula 
4  BiO,  -f  4  H,0,  which  correspoDdscloscr  to  my  analysis  than  the  formula 
4  RO,  SiO,  -i  4  RjOs,  3  SiO„  which  is  generolly  giveu.    However,  tliere 
may  have  been  a  minute  quantity  of  fyrophyllitc  in  my  material  whi 
might  bo  the  cause  of  this  discrepancy. 

This  Bp<^^ies  had  been  known  for  a  long  time  from  one  locality, 
ill  Tyrol,  but  not  until  thealmoat  simultaneous  iliscovery  of  it  In  aseocialion 
with  Ihe  corundum  fromPennsylvaniaand  North  Carolina,  by  B.  SilUman 
and  with  emery  in  Asia  Minor  and  Greece  by  J.  L.  Smith,  its  importance 
bwante  apparent.  Since  then  it  has  been  observed  almost  everywhere 
with  corandnm,  but  a  great  portion  of  tlie  laminated  varieties  of  damour- 
ite  have  been  confounded  with  it ;  it  so  much  resembles  the  latter  in  all 
its  varieties,  that  the  only  safe  way  for  distinction  is  by  chemical  unaly- 

At  Unionville,  many  of  the  corundum  cryatalB  have  a  coating  of  a  soft 
mineral,  and  sometimes  the  whole  mass  of  the  crystals  is  converted  into 
it;  a  qualitative  analysis  proved  these  coatings  to  bo  margarite.  Moi'e 
fully  investigated  were  the  following  varieties : 

a.  A  part  of  a  crystal,  showing  the  basal  plane  o,  and  a  pyramid, 
vhich  seems  to  be  f  3  and  consisting  of  a  gmyish-white  soft  mineral.  To 
the  naked  eye  it  looks  like  au  amorphous  substance  without  1       ^^ 
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With  a  strong  mo^ifyiug  glass  it,  is  shown  to  bo  crjsinlliue,  Mid  to  foa- 

sUt  of  exccedinjjly  minute  scales  with  a  pearly  lusli-c,  radiatiii);  from  s 

nticlcus  uf  gray  ooi-uiidum,  wliich  ocoupieB  the  ceiitre  of  the  crjstftl,  w 

that  the  cry  ptocryetalline  miueral  has  a  some  what  flbruus  {pBtMidoHbi 

structure.    Ou  the  outnide  of  the  mineral  are  small  scales  « 

I  have  mado  two  aoalfHes  uf  tlie  parttt  cryptocrystalliae  mineral,  ' 

(ilOBi>ly  ourrespondcd,  aud  of  wbich  I  give  below  the  mean  re 

For  coiToborutiou,  I  have  made  a  third  analysis  of  materiml,  n 

not  as  iiure  and  ooutajned  a,  few  scales  of  the  damourite,  the  ini 

which  upon  lh«  aualy^  [Q^')  will  l>o  noticed  by  the  increased  a 

of  silicic  acid  and  putaah  and  a  rcduotton  in  the  ijuantity  oflin 

b.  A  laminated  white  variety,  baviu^  a  very  faint  i-odilish  ti 
rarely  with  tJio  granular  coiiinduro  recently  discovered.     It  it  ai 
with  black  tourmaline  and  forms  a  coaling  upon  or  small  veins 
grayish- white  corundum.    The  laminae  ai-e  sometiiues  nearly  c 
broad,  but  nsually  smaller.     My  analysis  is  given  below  (J.) 

c.  An  aggregation  of  fine  scale»  and  laminae  somewhat  of  a 
stmcture,  also  of  a  white  color  with  a  faint  reddish  hue,  and  m 
with  black  tourmaline,  appeared  to  be  a  mixture  of  margarile  1 
corundum  ;  on  powdering,  however,  it  was  found  to  be  almost  fi 
the  original  mineral,  which  existed  in  it  only  in  very  minute 
Tlie  oaitifully  selected  material  was  analysed  by  Dr.  G.  A.  Koenig  (i 

d.  A  massive  apparently  compact  or  llnolygrannlar  variety,  luu 
b«en  found  with  the  granular  corundum  ;  strongly  magniUcd  it  a 
as  an  aggregate  of  very  small  scales ;  on  one  side  they  are  bounded  b 
aggregate  of  larger  soales,  intormised  with  cblorite.     Its  color  is  t 
but  there  are   many   ferruginous  brown ish-yel low  spots    < 
through  the  mass.     The  purest  which  could  bo  selected  was  anitlf  M 
myself  (rf). 

e.  A  oom])act  variety,  freijuently  containing  fragmc^nts  of  u 
oomndum,  baa  been  analysed  by  Mr.  Thos.  M.  Cbatard  (r). 
grayiiih-wbito  to  brownish-white  color,  and  breaks  easily  Into 
fragments  of  one  or  two  inches  in  size,  which  arc  geuontUy  coat 
hydrated  ferric  and  manganic  oxides.  The  margarit«  itself  alio* 
Ibe  mici*oscoi)e  a  cry ptoory stall ine  slructure,  it  biLs  a  slight  waxy  ti 

/.  The  murgarile,  which  was  found  associated  with  the  bnuldor  n 
corundum,   near  the  French  Broad  Itiver,  Madison  County  (for 
Uuucombo  County),  North  Carolina,  ha«  Immui  auntyeed  by  B.  i 
(1.  c). 

g.  At  the  Culsagee  Mine,  North  Carolina,  margarite  is  a  ran 
I  have  uoticed  it  only  in  a  rook,  consisting  of  a  ti>ld*iiathio 
mostly  decomposed  Into  kaoliuite,  a  greeni«h  Iiurnblende,   and  I 
quantities  of  a  chloritio  minei*nl,  tho  whole  mass  intermixed  wllb  H 
and  pink  corundum  Aud  laminae  of  lu.irgarite.     (1  have  not  mentli 
this  rock  above,  because  its  occurrence  seems  to  be  local  and  I  h 
ftutfaer  information  about  it). 
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The  puro  inargacit«  is  vhite  and  has  a  pearly  Instre.  It  has  been 
knalfzed  by  myself  (^I)  and  Mr.  Cbatard  (i/i\ 

h.  Tlio  most  beautiful  carietiei  of  rooi-garile  occur  at  the  Cullakeoee 
Stiiie,  North  Carolina.  Here  it  occnra  ia  groups  of  laminated  ciystals, 
distinctly  showing  the  lateral  planea  of  the  same.  The  largest  gi  oup. 
which  I  have  neon  is  two  inches  long,  one  and  a-half  wide  and  live- 
tightbs  inches  thick.  The  color  of  the  basal  cleavage  planes  is  brovnlsh- 
white,  but  after  treatment  with  dilute  chlui'hydric  acid,  vhich  removes  a 
Ibin  ouating  of  ferric  hydrate,  tlie  color  is  slightly  pinkish-white  with  a 
hue  of  sltver-gray  ;  the  lateral  planes  have  a  darker  culoi-. 

Tourmaline  is  sometimes  inclosed  between  the  laminae,  and  they  ai'e 
In  some  of  the  specimens  intorseutcd  by  crystals  of  an  unknown  minerai, 
to  which  I  have  already  alluded.  The  most  importiint  association, 
however,  arc  the  nuclei  of  corundnm,  completely  invested  by  the  groups 
of  laminated  margarite.  There  are  also  scales  of  a  bronze  orbrownish- 
Tetlow  mineral,  probably  the  result  of  the  alteration  of  margnrite,  which 
I  shall  describe  farther  on  as  dudleyitc.  ilt.  T.  M.  C'liatard  has  analyzed 
this  variBty  (Al ), 

Another  from  the  same  locality  occurs  as  the  product  of  the  change  of 
grayish-white  corundum.  It  is  fi'cqneully  associated  with  zoisite,  and 
Intei'miKed  with  corundum  in  the  form  of  hroad  laminae  of  a  delicate 
pink  color.     I  have  made  an  analysis  of  it  (see  h'2  below). 

Associated  with  the  mineral  which  I  described  as  willcoxite,  rarely  oc- 
a  somewhat  flhi'ous  variety  made  up  of  microscopic  scales  of  niarga- 
lite  of  a  pearly  lustre.  It  resembles  much  the  variety  of  damourits  e, 
but  was  found  by  qnalitative  analysis  to  bo  margarite,  containing  a 
considerable  quantity  of  lime,  but  no  potash.  It  completely  surrounds 
h  HUMS  of  gray  corundum. 

btill  another  variety  from  the  Cullakenee  Mine  is  found  in  thin  seams 
tit  a  grayish-green  color.  When  waguifled,  the  mineral  consists  of  an 
Aggregate  of  minute  pearly  scales  of  a  greenish- white  and  sea-green  color. 
I  give  the  analysis,  which  I  ma)do  under  li3. 

i.  Crystalline  masses  of  gray  coi-undum  from  near  Penland's,  Clay 
'bounty,  North  Carolina,  which  I  have  examined,  arc  coated  with  a 
cryptocrystnlline  pseudoftbrous  mineral  of  a  white  and  yellowish- white 
color,  which  gave  by  qualitative  analysis,  a  considerable  quantity  of 
lime,  hut  no  potash,  and  wlucb  therefore  appears  to  be  margarite. 

A  similar  ouating  containing  lime,  is  sometimes  found  on  the  blue 
crystals  of  corundum  from  Crowder's  Slountain,  Qastou  County,  North 
Carolina. 

These  coatings  on  corundum  crystals,  which  Iiave  been  observed 
frequently,  are  sometimes  not  lliicker  than  a  thick  varaiah,  sometimes 

e  whole  crystal  has  been  altered,  leaving  not  even  a  cote  of  the  original 

it.  I  have  above  alluded  to  the  kidney-shaped  and  iiTegular  ninsses 
I  Gainesville,  Hall  County,  G.iorgia,    which  consist  of  a  nucleus  of 
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corundum  completely  surrouadod  by  margarite,  and  also  by  an  eartliy 
mineral  with  veins  of  foliated  margarite  through  it.  The  margarite  in 
contact  with  the  grayish-white  or  pinkish  corundum,  is  sometimes  crypto- 
crystalline,  pseudotibrous,  but  generally  in  aggregates  of  small  i)ear]y- 
white  Kciilcs,  of  which  I  have  made  an  analysis  (kl).  In  the  yellowish 
flesh  colored  mineral,  the  margarite  is  found  in  small  veins  consisting  of 
pearly  grecnitsh- white  scales,  much  resembling  tiilc.  My  analysis  (k  2) 
proved  them  to  be  margarite. 

l.  A  l>eautiful  white  variety  of  broadly  laminated  margarite  completely 
enveloping  masses  of  cleavable  corundum,  has  lately  been  discovered  at 
Dudley ville,  Alabama.  The  lamina)  are  sometimes  two  inches  broad.  I 
have  analyzed  it  with  tlie  results  given  under  I,  This  margarite  appears 
to  change  into  a  bronze-colored  or  brownish-yellow  mineral,  of  which  I 
shall  give  a  description  below. 

The  following  are  the  results  of  the  analyses : 


al. 

a2. 

6. 

e. 

Sp.  Gr.            = 

3.012 

SiC, 

32.19 

33.46 

30.70 

31.48 

AlA 

41).  ()2 

49.33 

49.01 

FeO 

0.91 

0.39 

0.53 

MgO 

0.41 

0.76 

0.54 

C'aO 

7.81 

7.05 

11.86 

10.70 

Li.O 

trace. 

0.36  ^ 

Nap 

4.78 

4.41 

0.96  V 

1.34 

K,6 

0.57 

1.02 

0.65  J 

Ignition 

3.93 

4.94 

5.91 

8.04 

Corundum 

2.00 

100.23 

100.92 

09.54 

d. 

€. 

yi. 

jra. 

Al. 

Sp.  Gr.            — 

3.047 

3.00 

3.087 

2.990 

SiO.. 

30. 4r) 

31.29 

28.11 

28.80 

29.34 

AlA 

50.80 

47.24 

49.16 

49.57 

48.73 

FeO 

0.42 

0.85 

0.43 

0.34 

0.78 

MgO 

0.37 

0.88 

0.45 

O.'to 

0.78 

CaO 

12.13 

10.80 

11.08 

11.33 

11.33 

Li.O 

trace. 

trace. 

0.45 

not  det'd. 

trace. 

Na,0 

1.72 

2.  CO 

0.67 

<i 

2.61 

K,6 

0.25 

0.24 

0.22 

(( 

0.10 

Ignition 

4.48 

5.92 

0.43 

6.64 

6.55 

Corundum 

trace. 

3.31 

100.68 


99.94 


100.31 
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^1,.  Cr. 

3  055 

y.o<i4 



3.tNI4 

y.()M 

SiO, 

30.T3 

8B.(13 

33.2! 

ac.i5 

2S.7I 

AJ.O, 

4«.8a 

51. IB 

48.56 

4».28 

5U'.44 

Cr,0. 



0.13 







FeO 

OM 

0.30 

0.40 

0.57 

0.3U 

MgO 

0.76 

1.08 

0.39 

0.03 

0.T4 

CftO 

10.84 

11.28 

10.04 

ll.llU 

ii.r.3 

Li^ 

trace. 



trace. 

trat'u. 

0..1S 

Nii,0 

3.11) 

i.-n 

i.n-1 

I.IS 

o.c- 

K,0 

0.2fi 

ii.2n 

1.31) 

1.04 

o-un 

Ignition 

n.ii 

4.73 

i.M 

4.10 

r,.40 

— 



trace. 





101.65         100.06         1IH).37  100.14         100.4u 

It  will  be  observed  that  in  some  of  tUu  mai*gariteB  a.  oonEiderabtu  quan- 
tity ot  AkAlios  (R,0),  especially  soda,  replaces  lime.  Tbia  is  especially 
the  ansa  with  al,  in  whtcb  one-tbird,  aud  «  and  Al  ami  i,  in  vrliich  about 
unc-Gixth  of  the  lime  is  thus  replaced. 

AUIJoujfh  m.iDy  of  IbCBo  analyses  were  made  only  for  tbe  purpoao  of 
terinining  the  species — in  geneml  they  agree  well  with  the  eslabljalied 
(ygen  ratio  for  IIO  :  R,0,  :  &J0,  :  U,0  =  1    :  0  :  4  i   1. 
i  Some  contain  a  larger  ijuantity  of  water. 

E  I  must  not  omit  to  iiolice  bei«  the  description  of  a  very  important 

I  which  J.  L.  Bmitb  (I.  e.)  gives  in  his  memoir  on  emery  ;  A 

K^ito^uU,  fontitininff  etiteri/  in  l/m  tentre,  wi(h  tito  Mneeutric  kigert,  tht  inner 

f  thloriloid.  lAe  oaUr  of  emeryiiU  (margariU).    In  utiier  words  a  pseudo- 

lorph  of  cliloritoid  and  margarite  after  cnrunduni  I 

Eartht  Mineral  froii  Gainesville,  Geohoia. 
}  Associated  with  and  forming  the  matrix  of  some  of  the  Galnusville 
(Dargnrite  and  resulting,  like  the  latter,  from  tbe  alteration  of  corundum 
ts  an  earthy  mineral,  of  which  I  have  made  an  analysis.  Its  atruoture  ia 
finely  granular ;  it  is  soft,  but  contains  gome  hard  particles  which  appear 
to  be  quartz.  Its  color  is  between  isabel-yellow  and  flesh-oulor.  Very 
nfnut«  partiotes  of  niargaritc  are  iulermjxcd  with  it. 

8p.  Or.   =  3.851. 
tuartE  —  a.  17 

lins  oxygen 


3B.C5 
■J.  13 


18.48  \ 
0.641 
0.501 


10.  la 


0.12  f 
0.37J 
0.25 


Oaatb.] 


404 


The  oxygen  ratio  of  BO  :  R.Oj,   :  SiO,   :  H,0  =  1    ;  8.75   : 

1.8.   or  very  nearly  4   ■   15    ;   13    :   7,   which  gives  the  formula  : 
2  (2  no,  8iO,)  +  (5  R,0„  4  SiO,)  +  7  H,0. 

Altliongb  the  material  was  not  i^uite  pure,  containing  a  rery  it 
qnantlty  of  uiargarite,  I  wisli  to  put  this  annlysiH  on  record,  1 
the  mineral  to  be  new,  and  wisliing  that  it  may  tie  found  in  i 
greater  parity. 

20.    DuDii&TiTa  (a  new  speoics). 

At  the  Cnllakenee  Mine,  but  in  larger  quimtity  witli  the  m.irgarit^ 
Dudleyville,  Alubanio,  a  soft  bronze  or  brownish-yellow  mineral  it 
which  Ib  probably  the  result  of  the  alteration  of  morgarite  ai 
retains  ittt  form  ;  lustre  pearly.    When  heated,  it  exfoliates  Terj  si 
and  then  molts  with  difficulty  into  a  brownish-yellow  plebby  n 

With  ohlorhydric  acid  decomposed  easily  with  separation  of  silicic  wA 
in  pearly  scales.     It  is  named  after  the  locality,  Dudleyville,  Alabama. 

The  analysis  gave  : 
BiO,  =  82.43  contains  oxygon    17.20 

Al,0,  28.42  13.24 ) 

Fe,0,  4,99  I  SO  J 

PeO  1.73  0.a81 

MgO  1G.8T  0.75 

hi,o  0.111  aio  I 

Na,0  1.5a  0.3!) 

K,0  0J5(1  O.ObJ 

Ignition  18.43  I1.B4 


TUo  oxygen  ratio  for    HO   :  B,0,   :  SiO,  :  H,0  is   = 
2.24   ;  1..1Q,  which  is  very  near  6   :  12  :  U  :  10,  giving  tbo  far 
8  (8  no,  3  SiO,)  -f  (4  B,0„  3  SiO.)  -f  10  H,0. 

80.     Lazhlite. 

In  menUoning  the  alteration  of  the  corundum  of  Crowder's  and  Cli4 
Mountains,  Gastou  County,  North  Carolina,  I  observed  that  in  all  t' 
localites,  and  others  which  I  considered  as  analogous,  latulUt  was  oh 
the  results  of  alteration. 

I  hikve  seen  specimens  fi-om  tlio  Ga«ton  Cotinty  localities  which  n 
mixtures  of  loaulite  and  damouritc,  and,  what  Is  very  signifloant,  lacul 
wliicli  inclosed  crystalH  of  rutile,  the  constant  associate  of  the  o 
at  these  localities. 

Although  not  in  accordance  with  the  views  of  modern  ohemtrt: 
hope  that  I  will  Ih!  juatifted  in  having  attomiited  to  give  the  compodl 
of  these  mlneraU  in  formula,  which,  as  we  once  tliought,  would  e: 
on  idea  of  the  rational  comi>osttlon  of  the  species.     I  do  not  intoia 
discuss  thoir  merits,  I  will  even  admit  that  sncb  forrouhe  state  a  0 


(leal  more  than  whaC  with  our  knowledge  of  the  Enbject,  we  have  a  right 
to  express.  Yet  there  are  bo  man;  geologists  and  Tainoralogiatx,  who 
have    familiarized   theinsclvefl   with   this   mode   of    expi-ession,    that   I 

I      thought  it  an  injuHtice  to  them  to  give  merely  the  empirical  composition. 

I         After  havhig  thus  given  the  above  data,  the  ooucluiiionB  arrived  at  by 

]      this  investigation  are  : 

That,  at  the  gi-eat  period  when  the  chromiferoaH  chrysolite  beds  (in 
part  subsequently  altered  into  serpentine,  etc.)  were  deposited,  a  large 
i)uantity  of  ahuninn  was  separated  whiuh  Tormed  beds  of  corundui 

I  That,  this  corundum  has  subsequently  t>eeu  acted  upon  and  thus  beeit 
changed  into  various  miDeral.s,  such  as  spinel,  tibrolite,  cyanite,  anil  per- 

■      haps  Into  some  varieties  of  feldspar,  also  into  tourmaline,  damourito, 

'      chlorite  and  margarite  ; 

I  That,  a  part  of  the  products  of  the  alteration  of  corundum  still  exists 

'      in  the  form  of  large  beds  of  mica-(damourite)    and  chlorite-slates  o 

I      schists ; 

!         That,  another  part  has  been  farther  altered  and  converted  into  other 

I      mineralH  ami  rocks,  such  as  pyropbyllite,  paragonite,  beauxit«,  lazulite, 

i  The  (luestiOB  has  often  been  asked  me,  how  I  could  explain  these  vron- 

I  ilerful  changes  whicli  have  talien  place  with  a  substance  so  absolutely 
insoluble  as  corundum  ?    My  answer  is  that  I  know  nothing  about  it.     I 

•       have  in  this  whole  investigation  carefully  avoided  making  any  statements 

I  which  are  not  based  upon  undeniable  facts ;  in  a  few  instances  only, 
where  the  facts  were  very  strong  in  my  favor,  I  have  allowed  myself  to 

'      judge  from  analogy. 

.  Mr.  8.  P.  Sharpless  is  probably  correct  in  his  supposition  that  corun- 

dum has  been  altered  into  lesleyite  and  pattersonito  by  the  action  upon 

I  it  of  water  containiug  alcaline  aiUcates.  Such  a  view  is  very  plausible, 
especially  if  we  add  an  elevated  temperature  and  great  pressure.  I  have 
I  ried  a  number  of  experiments  in  this  direction.  I  have  put  corundum 
reduc«d  to  an  impaliiable  powder,  and  subsequently  boiled  out  with 
chlorhydrio  aeid  and  washed  with  water,  into  a  glass  tube  with  a  solution 
of  potaasic  silicate,  and  after  sealing  it  have  exposed  it  to  a  temperature, 
which  was  gradually  Increased  to  about  3.10°  C.  With  ono  exception,  all 
ray  tubes  burnt  before  the  alcaline  silicate  had  time  to  act  upon  the 
comndum.  In  this  one  case  the  tube  stood  for  about  three  days  and 
nights,  before  it  exploded.  The  scales  of  the  mineral  substance,  which 
came  from  the  tube  were  carefully  collected,  washed  out  and  then  treated 
with  dilute  chlorhydric  acid  and  evaporatod  to  dryness,  tlie  residue 
moistened  with  chlorhydric  acid,  the  mass  extracted  by  water.  The  clear 
liquid  gave  with  ammoniac  hydrate  a  trace  of  a  floconlent  precipitate,  which 
appeared  to  be  alumin.i.  The  quantity  wits  too  small,  however,  to  place 
any  value  upon  this  experiment.  It  may  be  well  to  mention  in  this  con- 
nection that  under  pressure  and  reduced  to  a  Gnc  powder,  corundum  dis- 
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I,  as  I  1 


Rolves  with   considerable   facility  in   dilute   suiiihurlc 
alread)'  stated  iiliove. 

I  hope  that  the  time  may  soon  nn-Jve  when  we  elinli  have  a  clMI 
insight  iotu  tbe  allciiitioua  of  coninduiii,  which  I  hnve  Above  deacnbed. 
M  present  vre  have  no  facta  upon  which  a  tenable  theoi-y  could  be  built, 

And  this  finishes  my  task.  I  have  devoted  to  it  my  leisure  hours  for 
over  two  years.  Nobody  can  be  wore  nwnre  of  the  many  iDipetffctidl 
nf  this  investigation,  but  1  hope  that  it  will  be  taken  into  cunsidcrat 
Hint  1  have  laboivd  under  very  great  disHdvatitages.  I  hud  for  c< 
tlon  neither  a  eollection  to  compare  my  speeimens  with  those  from  a 
junta  of  tbe  world,  nor  a  library  of  sufficient  completeness.  All  tha 
have  done,  I  have  done  with  my  own  labor  and  the  &i 
kind  fiiondB,  to  whom  I  am  under  great  obligations ;  of  the  many  n 
helped  with  si>eciniens,  etc.,  I  will  especially  mention  Rev.  Dr.  E.  1| 
Beadle,  Prof.  O,  J.  Drush,  Dr.  Isaac  Lea,  Dr.  Jiweph  Leidy,  Kev. 
Smith,  uf  Franklin,  North  Caaoliua  ;  Prof.  K.  A.  Smitli,  of  Tuscnloo 
Alabama,  and  Col.  Joseph  WJllcox  ;  Ihe  greatent  gratitude 
OBclstaiits,  Ur.  Geo.  A.  Eocuig  and  Thoa.  M.  Oialard,  S.  B.,  for  I 
many  valuable  analyses  which  they  made,  and  which  aloue  hava  enabl 
me  to  flnish  tliis  work  In  this  comparatively  short  time. 

UnlTerally  ori'OQBiylTanli.,  AugaU  18, 1973. 


Postscript. 


Siniie  writing  the  above,  an  article  biiB  appeared  iu  the  Scpteml 
number  of  the  American  Journal  of  Science  and  Arts,  entitled  " 
on  th«  Coniiidutn  of  North  Carolina,  etc.,  by  J.  Lawrence  Smith,  1 
ville,  Kentucky,"  which  contains  analyses  of  a  few  epeoies,  disuuHsei 
my  paper. 

Tboro  Are  a  few  points  to  which  I  wish  to  call  attention. 

Under  "ioUiie,"  Dr.  Smith  gives  analyisoB  nf  two  mluornls,  whiclij 
riiy  opinion,  do  not  bcloni;  to  this  hpecioB.  The  "  Kght  urcen,"  a 
by  Thu.  91.  Chatard  and  describud  as  Smaragdito^?)  (IvokscharoffitajJ 
prflhnbly  an  aluminous  hornblendo  [f),  the  bliick  vnricty  in  ovidentlyl 
s;tme  niiueral,  oonlniniiig.  howevor,  ns  proved  by  Dv.  Smith's 
a  part  of  the  alumina  replaced  by  ferric  oKide.  The  Eoislt«  from  (^o 
keiiee  is  aittagt  whitf  witli  only  a  tUght  gruyit/i  or  grteaith  lint. 

Tliu  grunitlar  "  andeiltt "  glve^,  aecnrdlug  to  bi^  analysis,  the  o: 
ratio  (1.83  :  3  :  O.UU,  whicli  Is  very  near  =  1:3:9,  placing  tlita  I 
ral,  like  that  tvam  Chester,  HiuHachuaetta,  under  oligoelate. 


n.  noil 


M.  D. 


(Ittad  be/ore  the  Anuriean  Philoiutphiail  Sodetg,  September  19,  1873.) 

The  fiillon-in);  P^^b  liave  been  prepatad  u  a  beginning  of  tlie  system- 

Uio  Etiidy  of  tlio  ipeeUt  of  CurculimiidK  inhabiting  our  oauntry.    It  ia  Ui 

be  regretted  tlutt  tills  faiuil;  Las  beoa  almost  entirely  nugWctoil  by  our 

I   ttudtints,  so  much  so.  In  fact,  tlint  the  largu  majority  of  thu  ape<:iea  huve 

n  describod  abroad,  and,  with  the  ezceiitioii  of  several  genera  revised 

by  [If.  L^conte,  no  genua  has  ever  been  studied  as  a  whole  by  Amerioan 

I   students.     It  is  hoped  that  tl>e  pi'esent  essay  may  show  that  the  study  of 

I   UUs  Ckmily  is  by  nv  nieiinii  as  dilHcult  ss  has  been  ftup|josed.     The  field 

being  almost  entirely  new,  immcrous  o)i  port  unities  are  afToided   fur 

'    IWMiMrch,  and  witliout  dunbt  characters,  remain  to  be  developed  having 

u  important  beming  in  the  eybtcmntio  arraugument  of  the  family. 

One  character  i«  uiiMitioned  in  the  following  pages  that  ajipeara  to  have  . 

a»OS]>tHi  notice.    In  most  if  not  all  the  genera  of  Jf««(irAjfn^ve',  the.maii's 

have  fight  and  the  females  seven  dorial  abdominal  segments.     The  Cal- 

'    ^Kdridt*  and  Couonide»  appear  not  to  possess  this  character,  aa  also  all 

tlie  liraf.hyrhynqatt  which  1  have  bad  tlnie  to  examine. 

The  synonymy  of  our  Cnivulionulif  is  at  times  tiwublesome  to  unravel, 
and  many  species  liave  been  duiteribtid  from  slight  vaiieties.  On  the  other 
hand,  many  are  unnamtd,  and  it  is  probable  that  number  of  s)>ccics  at 
prcFont  given  in  cutilugues  Is  not  far  behind  the  total,  as  the  unmtmed 
species  will  about  fill  the  blanks  caused  by  the  correctiou  of  synonyiuy. 
All  of  the  genera  in  the  following  pages  have  become  familiar  to 
atudentB  in  an  empirical  manner,  cmseijuently  little  is  said  concerning 
tlto  genera  themselves,  this  work  being  left  to  the  eontiuuati<in  of  tlie 
" Clnwilication  of  the  Colooptera  of  North  America,"  which  will  doubt- 
less soiitt  appear,  from  the  hands  uf  Dr.  Leconte. 

The  first  part  oP the  present  essay  contains  the  Ci'l'tnilri<lei  and  Co*- 

tonldt*  forming  the  entire  representation  of  the  genera  and  species  of 

Phalanx  II.  Cohort  II.,  Legion  II.,  aocording  tothe  system  of  Lncovdaiie, 

whici)  occur  in  our  fauna.    The  remaining  pages  are  devoted  to  such 

I   ivvloted  genera  as  appear  to  stand  in  need  of  elucidation. 

CALANDKIDES. 
The  (ritie  Calakdhides  is  divided  by  Lncordairc  into  six  groups,  of 
I   «rIiJcU  three  only  have  rupreienlatives  within  our  faunal  limits. 
Uetatboraoic  episl«rna  very  bro.^d,   epim?ra 

large RIlYNCnOPHORIDE^. 

Udsuthoraclc  opiroera  acute  above,  osceud- 

iug ItllTKCBOfUOIttlli. 

Hutath  oracle  e  pis  Ionia  moderate. 


UraoUionuie  vfima*  tmnoitc  abov* 

Bp<**iK7  pottioD  of  aninuMl  clnb  rvtneted, 
tiwt  ii^  vinbk  M  the  tip  ooly.    Pros- 

temDm  naimw 

Sfiiagj  portioa  oT  dab  large,  uccupying 

at  leaid  a  tliirJ  ot  the  tip. 

Anterior  coi»  wiilcly  Bctaraled,  prm- 

temDm  between  tbe  coxie  xk  wide 

a>  the  dUmeter  of  »  coxal  caritjr. . 

Anterior  cois   approximate,    protter- 


SFHESOPHOBUlE^. 
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>4 


Mcsotlioracic  epimera  acute  aboTc 

ProBtemum  widely  aeparBitiug  the  coxa 

RHT}fcaoFiioitrfl   Ilcrbtt. 

B.  cruentatua  Fab.  Sjit.  £ut.,  p.  133;  Herbst,  Coloop,  0,  | 
(Ik.  2;  Oliv.  Ent.  V.,  83,  p.  82,  pi.  13,  fig.  1A7 ;  ZimimrmamU  E 
Beli6nli.  Gen   Cure,  viii.,  pt.  2,  p.  319. 

Above  aub^Bpregsed,  sub-opaque,  velvety,  color  variuble.  RoBtruV 
longer  than  half  tlio  thorax,  at>>ca)  portion  aparaely  pnnctnred,  at  bu0 
rouglily  piinciured.  Thorax  one-fourth  lun^r  than  wide,  olUpUtnl,  ape* 
suddenly  constrioted,  aidcH  feeblf,  base  more  decidedly  arcnat«,  vtaUieiO 
sparsely  and  imnutely  punctulnte.  Scutcllum  eloiit'ate>  f<?ebly  elevatctS- 
aloDg  the  middle,  attenuate  at  apex.  Elytra  conjointly  eniaigiuate, 
humeral  angles  broadly  rounded,  sides  foebly  convergent  behiiul.  npiceiS 
trun(iat«,  surface  nine  striate,  outer  four  etrin  fucbly  impressed,  innoc 
five  deep,  at  bottom  punctured,  inner  intervals  feebly  convex,  ouler  Bat- 
Pygidium  sparsely  and  coarsely  punctured,  mure  deusely  at  aiH!X.  Body 
beneath  shining,  sjianti'ly  and  very  minutely  puncCuInt«.  Last  ventral 
segment  at  tbe  latero-dorsal  region,  coarsely  puiietured  and  witU  »  liu« 
of  j-ellowish  hairs.  Anterior  tlbiiu  don.iely  fimbriate  with  long  ycllowisli 
hairs,  middle  and  hind  tibiin  less  fimbriate,  femora  be nea 111  Gmbriate. 
Anierior  tibial  within  mucronate  at  apex,  cslcruatly  bidentJtto,  middle 
and  bind  tibuo  broadly  rounded  at  tip,  mucronate  within.  Tarsi  wilh 
tbe  third  joint  moderately  dilated  and  densely  piloso  along  tlio  iuit«rior 
margin.    Length  .3-1.0  inch  ;  30-3&  mm. 

Var.  Zimmermanni,  Fall.    Binly  above  and  beueatli  totally  bla< 

Var.  enttnttitut.  Fab.   Tliorax  red,  sidea  broadly  margined  withtd 
ftud  a  median  black  stripe,  elytra  blauk  with  red  spots.    Body  b 
piceouB,  legs  and  abdomen  paler. 

Var.  ■  Body  above  in  gi'eat  part  red,  lateral  black  spaces  of 

thorax  wnnting,  median  stripe  more  or  less  divided,  elytra  in  great  part 
n  d  with  blnok  spots  of  varying  number  and  size.  Pectus  block,  abdmc 
and  legs  red. 

The  above  varieties  mn  together  by  very  gradiial  ohanges  of  ■ 
Allhougli  llie  term  "red  "  is  uwd,  tlio  color  is  not  properly  Wtl,  \ 
dark  velvety  crimson,  which,  however,  also  varies  in  shade. 


409 


ttreni. 


Fabrioins'  nams  appears  to  have  l(een  lost  riglit  of  entirely  by  the 
aathora  of  Oeu.  Cure,  not tritli standing  the  vei7  fair  flgureH  (exaggerated 
in  color)  given  by  both  Herlist  and  Olivier. 

Occurs  Trum  South  Ciivolina  to  Louisiana. 

ScifpnoPHORUS  Sclionh. 

Aittennal  club  with  spongj  spaoe  retracted,  visible  only  at  the  tip. 
Antoi-ior  tlbm  bidentate  externally  at  tip,  middle  and  hind  tibis  with 
the  outer  angle  bispinaus.  Third  joint  of  all  the  base  broadly  dilated 
fimbriate  beneath  along  the  anterior  margin. 

The  species  in  our  fauna  are  as  follows ; 
Thorax  sparse!;  ])uucturecl,  punctures  of  the  disc  much 

Elytral  interrals  feebly  convex,  irregularly  biseriat^'ly 

jiunctulale , aeupunctatus. 

Thorai  very  coarsely  and  deeply  punctured. 

E!yti-al  intervals  flat,  irregularly  hiseriately  punctulato  robustior. 

Elytral  ititei*rals  flat,  with  a  single  series  of  coarse  puno- 


8.  acupunotatuB  Gyll.  Bchon.  Gen.  Coro.  IV.,  p.  857 ;  aip»rulu$ 
Leo,  Pacif.  R.  Hep.  1857,  p.  M. 

Blacic,  shining,  feebly  convex  above.  Rostrum  three-fourths  tlio  length 
of  Uiorax,  sparsely  and  llnely  punctured  at  the  sides,  more  coai'sely  punc- 
tured at  base.  Thorax  longer  than  wide,  anteriorly  moderately  con- 
■trioted,  base  broadly  arcuate,  sidea  in  IVont  strongly  arcuate  and  rapidly 
widening,  at  middle  feebly  arcuate  aud  very  slightly  narrowing  to  base ; 
surface  sparsely  aud  finely  punctured,  punctures  at  sides  coarser  and 
eub-muricate.  Soutellum  slightly  impressed.  Elytra  not  wider  than 
tborax  and  but  one-fourth  longer,  suiTaoe  striate,  strife  coarsely  hut  not 
closely  punctured,  intervals  moderately  convex,  finely  hieeriately  irreifu- 
iarly  panotalate.  I'ygidium  sparsely  punctured  at  base,  more  densely 
nod  very  coarsely  at  base.  Body  beneath  coarsely  punctured.  Tiblie 
sparsely  fimbriate  within,  femora  coarsely  punctured  beneath,  each 
puncture  bearing  a  tuft  of  short,  yellow,  stift'  hairs.  Length  .40--.iiO  iuoh; 
10-18  mm. 

Oocun  from  ilexiuo  to  Catifoniia. 

8.  interetitialia  OylL,  Cuba,  is  very  closely  allied  to  the  preceding. 

8.  robuBtior  n.sp. 

Blach,  sub-opaque.  Rostrum  three-fourths  the  length  of  thorax,  at 
sides  minutely  piinctulute,  at  sides  of  base  coarsely  punctui'ed.  Thorax 
moderately  convex,  apex  constricted,  sides  nrcuate  iu  &ont,  becoming 
gradually  broader,  at  middle  and  to  base  sub-pai'aliel,  base  feebly  arcuate, 
I  AhK  coarsely  but  spai'sely  punctured,  punctures  denser,  coarser,  and 
deeiier  at  the  sides,  Scutellom  sukat«.  Elytra  convex,  oi>aque,  striate, 
atrin  coarsely  and  rather  closely  punctui-ed,   intei-vals   feebly  convex, 

1.  P.  B.— TOI..  XIII.  2z 
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finely  and  irrcfjularly  biseriately  pnnctulate.  Pygidium  sparsely  p 
tiircd,  at  base  finely,  at  ai^ex  coarsely  and  deeply.  Body  beneath  coar 
fovcato-punctate.     Loi2;s  si»  in  ac up unetatun.     Length  .50  inch  ;  13  m 

Closely  allied  to  acnpunrtutuftf  but  opaque,  and  with  the  thorax  v="^ 
much  more  coarsely  punctured.     Its  form  is  also  more  robust. 

One  8|)eciincn  in  Cab.  Lcconte,  from. 

S.  Yaocae,  n.  sp. 

Black,  sub- opaque,  depressed.     Rostnim  nearly  as  long  as  tho: 
coarsely  and  deeply  punctured  at  base  and  gradually  more  finely  to  ap 
Thorax  nearly  as  broad  as  long,  apex  constricted,   thence  becom 
rapidly  broader,  sides  feebly  arcuate,  at  base  slightly  broader,  surH^  -■ 
very  coarsely  punctured,  punctures  slijrhtly  more  dense  at  the  si 
Elytra  deei>ly  striate,  striie  not  conspicuously  punctured,  intervals 
with  a  single  series  of  moderately  coarse,  rather  closely  placed  punetu 
Scutf  Hum  not  channelled.     Pygidium  at  basal  fourth  finely  punetu 
the  remainder  c<Kirsely  and  very  deeply  punctured.     Body  beneath  m 
shining  than  al)ove,   coarsely,   deeply,   and  rather  closely  punetu 
Femora  coarsely  and  submuricately  puuctui'ed.     Length  .40-.64  inc 
10-10  mm. 

Male,  Anterior  tibia  sub-dentate  at  basal  fourth,  densely  pubescent 
inner  side,  middle  and  hind  tibiw  spai-sely  pubescent,  and  at  basal  four 
a  short,  broad,  obtuse  tooth. 

Femdh.  Tibiie  not  dentate  within,  sparsely  fimbriate. 

Dillers  abundantly  from  any  dcscril>ed  species  by  its  more  depress 
ft>rm  and  the  interstitial  punctuation. 

(Uvuis  in  the  soutliern  portion  of  California,  and  feeds  on  the  Yucc=^ 
gloriosa.   on  whlcli  plant  it  is  found  in  the  spring,  at  tho  base  of  lb 
llower  stalk.     Specimens  were  collected  by  Mr.  Wm.  M.    Gabb,  other 
have  been  sent  by  Mr.  Jas.  iJohrens,  collected  at  San  Diego. 

Metamasius,  n.  g. 

The  above  nam(»  is  suj^'gested  for  various  si>ecies  at  present  ix»t;iined  i 
SplMiiophorus,  dilierin^^  only  in  the  very  widely  separated  anterior  cox:e. 
'I'ho   prn.stenuim  is  as  wide,  or  nearly  so,  as  the  difimeter  of  one  of  the 
ei»\al  eavities.     The  third  tarsal  joint  is  broad  and  densely  pubescent 
btiuath  as  in  the  lirst  gnnij)  of  the  following  genus. 

^"^yw  s|iren's  oeenrs  in  our  fauna,  although  many  others  probably  belong 
!(»  tlio  ^'Mus.  among  ihem  Sj>hi'n.  ctirboudriuit,  Chevr.,  from  Mexico. 

Ni.  '.tM'iciMirt  I.atr.     Ilumb.  et  Bonp.  Voy.  I.,  p.  200,  pi.  22,  fig.  4; 
Ohv.  Int.  v.,    s?.   p.  SI,   pi.  2Si,  tig.  109;  Gyll.  Schon.  Gen.  Cure.  IV., 

I'.lon-.ato.   feebly  convex,  oiKUpie.     Bostrum  rufous,  longer  than  half 

Il«e  ili.M.ix,  linely  punetured  at  the  sides,  more  evidently  punctui-ed  at 

liUMo  ;  al»o\e   lluelN  ehanneled  at  base  and  a  puncture  between  the  eyes. 

ri>oia\  leil.  snbopaque.  at  sides  a  short  black  stripe  ;  at  middle  an  entire 

bioad  line,  and  at  base,  i>n  each  side  of  middle,  a  triangular  spot  black. 
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Lec.  Proo.  Aoad.,  19.18,  p.  81. 
Black,  sub-opaque  or  very  feebly  abining.  liustrum  sliglitly  longer 
than  Iialf  the  thorax,  moderately  robust,  compreBned,  upper  eilge  spamely 
punctured  at  base,  very  duel;  (grooved  and  with  an  impressed  puncture 
between  the  oyes.  Ttiomx  long*]-  than  wide,  Boroewhat  variablu  in  form, 
usually  oblong  rarely  sub-quadrate,  sides  very  feebly,  base  less  arcuate, 
surface  equally  punctured  over  the  entire  surface,  rarely  with  an  obao- 
lete  Emooth  median  space,  pnncturcB  coarser  at  the  sides  and  base,  and 
also  more  dense  before  the  acutellum.  Scutellum  smooth,  not  channeled. 
Elytra  broadest  slightly  behind  the  base,  and  gr^ually  narrower  to  apex, 
KUrfiice  deeply  striate,  Etriie  distantly  punctured,  intervals  flat,  sub-equal, 
sometimes  alternating  and  coarsely  uui-  or  hi-seriately  punctured.  Py- 
(^dium  coai'sely  and  at  apex  sub-con Huently  punctured.  Body  beueath 
sparsely  punctured.     Length  .34^.36  inch  ;  6-9  mm. 

Var  baridioidtt.  £Iytral  intervals  sub-equal,  uni-aerlately  punctured. 
The  sexes  do  not  differ  remarkably.  The  tibial  are  vary  eparscly  fim- 
briate nithin  and  the  anterior  are  feebly  sinuate.  The  sub-apical  spur 
is  moderate. 

The  elytral  iutervals  vary  in  the  degree  of  punctuation  and  also  in 
width.  In  the  typical  form  the  intervals  are  slightly  alMrnatcly  broader, 
and  the  narrower  apace  distinctly  uni-seriately  puuctulate,  and  the 
broader  intervals  bi-seriately  or  even  confusedly  punctured.  In  the  va- 
riety baridioidtt  the  intervals  are  equal  and  uni-seriiitoly  puuctulate 
viiili  coarser  punctures  than  in  the  preceding  variety.  These  latter  seem 
almost  entitled  to  rank  as  distiuct  species,  but  every  necessary  link  be- 
tween the  two  forms  exists.    The  legs  are  sometimes  rufous. 

Colorado,  A.rizona,  and  California  east  of  the  Sierras. 

8,  Ulkei,  n.  sp. 

Black,  shining,  form  and  aspect  ot  plneidun.  RoBtmm  longer  than  half 
the  thorax,  moderately  arcuate,  compressed,  surface  moderately  punc- 
tured, at  base  a  fine  channel  terminating  in  a  moderately  deep  fovete  be- 
tween the  eyes.  Thorax  longer  than  wide,  anteriorly  moderately  oon- 
Btrioted,  sides  iu  front  rather  strongly  arcuate,  behind  the  middle  fee- 
bly arcuate  and  narrowed  to  base,  surface  moderately  convex,  without 
TittB  but  with  a  slight  impression  at  middle,  behind  the  anterior  cou- 
1  (ns  In  placidui),  and  a  V-sIiaped  impression  behind,  more 
coarsely  punctured,  the  remainder  of  the  surface  sparsely  and  finely 
punctured  becoming  more  dense  toward  the  aides  and  coarso  at  the  basal 
angles.  Scutellum  feebly  concave.  Elytra  oval,  sides  feebly  arcuate 
and  slightly  narrowed  toward  the  tip,  surface  finely  striate,  strira  not 
punotui'od  but  interrupted  by  large  shallow  fovete  moderately  approxi- 
mated ;  intervals  slightly  unequal,  the  sutural,  2— Ir-O-S  bi-seriately  finely 
punctulate  at  base,  gradually  becoming  uni-seriate  at  apex,  narrower 
.Intervala  uni-seriately  puuctulate.  Pygidium  coarsely  and  deeply  punc- 
tured, apex  and  base  more  finely  and  the  farmer  more  densely  puuctulate. 
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Body  beneath  sparsely  and  moderately  finely  punctured.    Last  ventral 
Begment  witli  a  small  fovea  made  up  of  coarse  confluent  punctures.   An- 
terior tibia)  with  the  outer  apical  angle  prolonged,  middle  and  hind  tibie 
truncate.     Length  .32  inch  ;  8  mm. 
Occui-s  in  Nebraska,  Colorado,  New  Mexico,  Wyoming. 

S.  insDqualis  S.iy.      Cure.  p.  23  ;  Am.  Ent.  edit.  Lcc.  L,  p.  291;  «»- 
tractus  Gyll.,  Schonh.,  Cure.  IV.,  p.  953. 

Form  robust,  color  black,  upper  surface  with  luteous  acquired  coat 
Rostrum  three-fourths  as  long  as  thorax,  slightly  compressed,  sparsely 
punctured  at  bas' ,  finely  canaliculate  and  with  a  slight  fovea  between 
the  eyes.     Thorax  constricted  in  front,  longer  than  wide,.OYal,  basel«s* 
arcuate,  surfiice  coarsely  foveato- punctate  with  normally  five  smoothet 
spaces,  one  median  entire  line  dilated  in  front  of  middle  to  a  rhomboid 
siK)t,  two  irregular  sub-ba8;U  and  two  sub-apical  spaces  which  may  un^^ 
in  a  sinuous  line.     Scutellum  broiwlly  channeled.     Elytra  scarcely  long®^ 
than  the  head  and  thorax,  widest  behind  the  base,  rapidly  narrowing  ^ 
apex,  surface  striate,  striae  with  coarse,  very  distant  punctures,  interv^* 
fiat,  undulating,  closely  and  coarsely  punctured  ;  humeral  prominet*^ 
and  a  slight  tuberosity  at  the  apex  of  the  intervals  5-G-7  more  sbinit^S' 
Pygidiuiu  coarsely  and  densely  punctured  at  apex.     Body  beneath  bla^*^ 
shining,   coarsely  but   sparsely  punctate.     Tarsi  piceous.    Length  -^ 
inch ;  G  mm. 

Occurs  in  the  Gulf  States. 

(4 roup  IL 

The  species  of  this  group  arc  fe^  in  number  in  our  fauna,  and  are  tht-^' 
distinguished  : 

Body  abovo  red,  with  black  spots  varying  in  size  and  color...  13-punctatiX^ 

Body  above  brownish,  or  inceous,  irrorate pustulosti-^ 

Body  above  entirely  black,  sub-npaque validi^  ^ 

S.  tredccimpunctatus  Illig.    Schneid.  Magaz.  V.,  p.    C13  ;    Hbst;  ^ 
Kiif.  VI..  p.  10,  pi.  ^>(),  lig.  5  ;  (iyll.  Schonh.  IV.,  p.  898  ;  eribarius.  Fab- 
Oliv.  Knt.,  V.  S\y  p  8S,  pi.  *^S,   tiir.   lli,   b;  quinrjaepunctatus.  Say.  Am- 
Ent. ,  edit.  Lee,  p.  l\\  pi.   i)  ;  /^driuhiliMj  Gyll.   loc.  cit.,   p.    899;  anccps^ 
Gyll.  loc.  cit.,  p.  8'J4. 

Many  other  synonyms  are  recognized  in  the  catalogues,  and  many  more? 
will  doubtless  be  added  after  a  little  exaniiiiaticm,  but  these  are  all  whicb. 
have  been  made  upon  si)ecin)ens  from  our  fauna,  and  it  is  unnecessary  to 
uiention  others  from  3Iexico  southward. 

Body  beneath  black,  pruinose,  above  red  with  black  spots,  ^yq  on  the 
thorax,  and  four  on  each  elytron,  arranged  as  follows  :  thorax  with  a 
median  elongate  oval  spot,  two  at  the  base,  touching  the  margin  or  dis- 
tant from  it,  two  spots  anteriorly  forming  a  (luadrangle  with  tJie  basal 
spots,  elytral  spots  four  on  each,  one  behind  the  humeral  prominence, 
two  median  arranged  transversely,  one  sub-apical,  more  or  less  trans- 
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e.  The  elytnd  spots  have  a  tendency  to  become  conllucnt,  and  upeci- 
S  occur  will)  the  entire  Eiirfaue  black,  margined  at  tlic  sidos  witli 
nostrum  black,  longer  than  liulf  tlie  thumx,  spanielf  punolnrod, 
Wd  finely  grooved  at  bOKe.  Thorax  longer  tliau  wide,  apex  constricliad, 
pdas.  ia  front  Btrangtj  arcuate,  behind  mib-parallnl,  surface  sptirsuly 
lanctured.  8cutvI1um  Teubly  grooved.  Elytra  finely  atriate,  struu  flnely 
tnddiHtnntly  punctured,  intervals  flat,  im punctured.  Pygidium  perCurato- 
;unctate  at  apes,  more  finely  and  deua^ly  punctured  at  base.  IJudy 
)eooath  aparsely  puuutured.    Length  ,23-. 4!)  iucli ;  7-10  mm, 

In  -well  preseiTCd  ^lecimona  the  upper  surface  is  slightly  pruinoso. 

Occurs  over  our  enthv  couutry,  from  the  Atlantic  to  the  Pai'ilic,  and 
^UtbwHid  through  llexico. 

S.  pustuloaus  Gyll.    Schooh.  Cure.  IV.,  p.  023. 

Body  beneath  black  witli  lutoous,  sub-sericenuacffloi'escenoe.  Rostrum 
Ihree-fourths  the  lea^b  of  thorax,  sparsely  punotulate  at  base,  slightly 
Otnaliculate,  puuctui'ed,  eaoh  puncture  surrounded  with  lutoous  offlorcs- 
CDDce.  Thorax  longer  than  wide,  aut«riorly  slightly  constricted,  sides 
Atebly  arcuat«,  gradually  divergent  to  base  ;  surface  broicnish,  at  sides 
dftrkCT,  opaque,  surface  sparsely  punctured,  each  puncture  with  luteous 
urea.  Elytiu  slightly  narrower  to  apex,  surrace  brownish,  opai^ue  finely 
Mriate,  strisi  diataatly  punctured,  intervals  fiat,  distantly  uni-seriately 
ininotulute,  punctures  or  Btrice  and  iutervals  with  luteous  area.  BcuteU 
hun  luteous.  Pygidium  very  coarsely  porforato-punctate  at  sides  and 
kpex.    Body  bencatlt  sparsely  punctate.     Length  .40-. 44  inch;  IO~U  uini. 

The  punctures  of  the  surface  being  surrounded  by  a  round  luteous 
Ibea,  gives  the  aspect  of  a  very  coarse  punctual  ion. 

Occurs  in  Arizona. 

B.  validus  Lee.    Proa.  Acad.  1S5S,  p.  30;  pronerut,  Lee.  loc.  cit. 

Black,  sub-opaque,  or  with  a  slight  velutinuus  aspect.  Rostrum  neirly 
ma  long  ait  thorax,  Ntrongly  arcuate  at  tip,  fluely  punctured,  a  puncture  at 
Swea  between  the  eyes.  Thorax  sub-depressed,  apex  feebly  constricted, 
itdes  moderately  arcuate,  gradually  diverging  and  at  basal  fourth,  sub- 
^andlel ;  surbco  very  sparsely  and  finely  punctulnte.  Elytra  rapidly 
jronder  behind  Ihe  base,  then  grajually  narrowed  to  tip,  basal  margin 
Itfigbtly  reflexed,  surface  finely  striate,  etriie  distantly  and  ohBolett-ly 
panotulate,  intervals  fiat,  very  minutely  punctulate.  Pygldium  coarsely 
perforato-punctale  and  slightly  more  convex  along  the  median  line, 
3ody  beneath  black,  sub-opaque,  sparsely  punctui-ed,  abdomcu'  more 
DO(u«ely  punctured.  Length  .OO-.OO  inch  ;  15-23  mm. 
■  JffaU. — Anterior  tibial  densely  fimbriate  within  with  loag-ycllowish 
baits,  middle  tihiie  fimbriate  with  shorter  hairs,  hind  tibisi  with  very 
^hort  block  hairs. 

Jlkjttale. — TibiEB  within  fimbriate,  with  ehort  hairs, 

This  species  is  the  largest  Sphenoiihotido  in  our  fauna.  I  find  Rpeci- 
nouB  from   Mexico  labelled  fidiijino'ut   Chev.,  but  no  such   specius   is 
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known  to  me,  nor  do  I  find  any  description  of  a  similar  speoiet.    It  miy 
however  be  described,  and  I  quote  the  name  that  the  synonymy  may  be 
detennined.* 
Occurs  in  Sonora,  southern  California  and  Mexico. 

Group  III. 

Tnis  group  contains  species  of  moderately  large  size,  all  chancterii^ 
by  the  presence  of  a  luUural  ^lat>rou8  coating,  which  may  be  more  or  l^ 
removed  by  abrasion,  and  is  sometimes  almost  entirely  lost  on  the  npp^^ 
surface,  but  always  exists  beneath.     The  third  tarsal  joint,  of  all  ^^^ 
feet,  is  dilated  and  densely   pubescent  beneath,   excepting  a  medi*^ 
space. 

The  species  are  as  follows  : 
Body  above  densely  clothed  with  a  glabrous  natural  coat,  disc  of 
thorax  flattened,  three  vittaD  distinctly  indicated.    Abdomen 

%  sparsely  hairy  along  the  middle ochrei^i^' 

Body  above  almost  entirely  denuded.    Abdomen  %  glabrous. . . . 

StrisB  of  elytra  coarsely  punctured disool^*"^ 

StriiB  finely  and  distantly  punctured picttt**"' 

These  species  are  exactly  similar  in  form,  and  very  closely  allied. 

S.  ochreus  Lee.  Proc.  Acad.  1858,  p.  80 ;  faqualis^  Qyll.  Schonh.  Cor^^ 
IV.,  p.  941. 

Body  black,  entirely  covered  with  a  natural  glabrous  coat,  varying  \t^ 
color  from  pale  ochreous   to  plumbeous.     Rostrum  as  long  as  thre^^ 
fourths  of  the  thorax,  compressed,  slightly  broader  at  tip,  sparsely  punc?-' 
tured,  at  base  very  finely  grooved,  between  the  eyes  a  moderately  dee^ 
impression.     Thorax  longer  than  wide,  apex  slightly  constricted,   ante- 
riorly rapidly  broader  to  apical  fourth,  sides  thence  sub-pai*allel,  bas^ 
feebly  bisinuate ;  disc  sub-depressed,  with  three  entire  vitt®  indicated, 
surface  sparsely  and  coarsely  punctured  between  the  vitta3,  punctures 
coarser  at  base,  vitta)  minutely  punctulate  very  rarely  denuded.     Scutel- 
lum  sub-sulcate.     Elytra  slightly  broader  behind  the  base  gradually  nar- 
rowed to  tip,  surface  lluely  striate,  stria)  moderately,  coarsely  punctured, 
intervals  Hat,  alternately  broader,  the  broader  intervals  bi-  or  tri-seriately 
punctulate,    the  narrow  uniseriately,  and  with  coarser  punctures,  the 
broader  intervals  frequently  darker  in  color.     Pygidium   coarsely  punc- 
tured and  with  a  slight  tuft  of  hairs  at  each  side  of  the  tip.     Body 
beneath  and  legs  sparsely  punctured  and  coated.     Length  .4-1-.G8  inch  ; 
11-17  mm. 

Male. — Metastemum  and  abdomen  broadly  concave,  the  latter  sparsely 
villous  along  the  middle.  Femoi*a  beneath,  and  tibia)  within  sparsely 
fin>briat6  with  yellowish  hairs. 

Female. — Abdomen  convex,  not  villous,  legs  less  fimbriate. 

This  species  varies  as  above  indicated  in  the  color  of  its  glabrous  coat, 
from  pale  ochreous  to  plumbeous  and  cinereous.   The  type  specimen  does 

*  I  hare  since  been  Informed  by  M.  Aug.  Balle.  that  tblH  is  meroljr  a  Catalogue  name. 
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It  differ  notttbly  from  Ibe  specimens  from  this  side  of  the  Missisaippi, 
'   except  Ibat  the  Eiimrotu  of  the  thoracic  vittas  bnve  become  denaded. 

Occurs  from  Canada  to  Arizona.  It  is  possible  that  tbia  is  tbe  Bi>ecies 
daccrilwd  b;  Gyltenbal  as  leqval^f,  and  if  so  it  Iios  evidcDtly  been  placed 
in  the  wrong  Script,  and  should  my  surmise  prove  correct,  this  iiamo  h^a 
priorit/,  and  must  be  used  in  place  of  ochrfu*. 

a.  diBCOlor  Mann.  Bull.  Mosc.  1843,  II.,  p.  203;  SchOnh.  Gen.  Cure. 
I  Tin.,  2,  p.  S4G. 

Closely  allied  to  ochreui,  differing  as  follows ; 

Thorax  regularly  convex,  vittxc  scarcely  indicated,  surCice  denuded, 
except  a  narrow  space  at  the  sirtes,  sparsely  puueturcd,  punctures  at  the 
median  basal  region  coarser  and  denser.  Elytmalmost  entirely  denuded, 
rftreljr  with  the  nan'ower  intervals  coated,  striffi  mode raUly  deep,  coarsely 
and  rather  closely  punctured.  Body  beneath  entirely  coated.  Length 
.48-.(l4  inch  ■  1S-I6  mm. 

JUalt: — Abdomen  longitudinally  concave,  not  villous. 

liinaU. — As  in  echreui. 

S.  pictuB  I.ec.  Proo.  Acad.  1SS8.  p.  80. 

Thorax  coated,  vittie  distinctly  ltmit«d  by  punctures,  and  deprived  of 
coat,  carCace  sparsely  punctured,  over  the  entire  surface,  and  not  denser 
at  base.  Elytra  entirely  denuded  except  the  entire  second,  the  fourth  and 
tilth  at  base  and  the  lateral  regifin.  Fygidium  sparsely  and  lees 
coarsely  punctured  than  in  tbe  two  preceding  species.  Length  .64  Inch  ; 
.16  mm. 

Seznal  characters  as  in  oelireut.  Tho  elytral  striaa  are  fine,  finely  and 
distantly  punctured,  the  intervals  flat,  punctulate  with  tbe  tendency  to 
alternation  of  puncturing  almost  obliterated. 

One  specimen,  Vallecito,  California. 

One  other  character  may  he  noted  as  separating  these  species  from 
those  of  the  next  gi-oup,  with  which  I  suspect  echvtut,  has  been  con- 
rounrled.  The  thoracic  vittte  are  entire,  and  the  lateral  doaa  not  seud  a 
Iimnch  from  the  outer  side  to  the  base. 

Group  IV. 


The  third  joint  of  the  anterior  and  middle  tarai  are  dilated  and  pube- 
scent at  the  sides,  the  hind  third  tarsal  joint  is  usually  cauical,  very 
nrely  feebly  dilated,  and  at  the  sides  sparsely  fimbriate. 

From  the  characters  of  the  table,  this  group  can  only  be  confounded 
with  tbe  preceding,  in  tbe  former,  however,  tbe  natui-al  glabrous  coat  is 
always  present,  here  never.  The  lateral  carina  of  tbe  thoi'ax  at  basal 
tialf  is  boi'e  always  bilid,  that  Is,  sends  a  branch  from  its  middle  which 
attains  the  bind  angle  of  tbe  thorax.  In  the  next  group  the  taiai  are 
ilender,  and  sparsely  fimbriate,  never  pubescent  at  the  sides. 

A.    P.    B. VOL,    Kill.    3a 
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Elftra!  intervals,  either  flat  or  altamately  elevated,  in  their 
entire  length;  striie  moderately  Sncly  punctured. 
Thoracic  smooth  lines  unequal  atlioag  themaeives,  and  of 
varyillK  nldth,  Bometimes  ohliterateil. 
Eljrtrul  intervals  more  or  lesit  convex,  alwajn  alternating, 

striie  moderately  deep pertlni 

Eljtral  intervals  Hut,  equal,  striie  fine robust 

Thoracic  smooth  lines  equal,  parallel  entire,  strongly  ele- 

Klytrol  intervitls  alternately  nil b-costifomi coeiipeni 

Tliird  interval  strongly  elevated  at  basal  half,  siritu  coarsely 
punctate. 

Kostntm  normal  at  tip,  median  thoracic  smooth  space  dila- 
ted in  rhomboid  at  middle cariosu*. 

Rostrum  suddenly  dilated  at  tip  and  obliquely  truncate, 

median  thorado  line  eutii-e  and  not  dilated latinasus. 

S.  pertinax  Oliv.  V^  83,  p.  00,  pi.  28,  fig.  417;  Gyll.  Schonli.  Oen. 
Cure.  IV.,  p.  038 ;  Say.  Am.  Ent.  edit.  Leo.  I.,  p.  388 ;  tnierititialU, 
Irun^nttu  Say.  loc.  cit ;  ?  canalieulatui  Boh.  Soh.  Gon.  Cure.  VIU.  2, 
p.  233, 

This  species  is  extremely  variable  in  form  and  sculpture,  but  does  n 
ndniit  of  further  division  than  merely  into  varieties,  vhich  pass  from  o 
to  another  thrinigU  every  conceivable  gmdo.  The  following  is  1 
description  of  tlie  typical  form. 

Black,  moderately  shining  beneath,  sub-opaqite  above.  Rostrum  tl 
fourths  tlio  length  of  thorax,  moderately  compressed,  scarcely  broader  J 
tip,  surface  very  minutely,  at  base  more  evidently  punctulate  and  abc  _ 
at  base,  with  a  slight  channel,  slightly  brooder  and  deeper  posteriorly. 
Thorax  longer  than  nide,  apex  constricted,  base  feebly  bisinuate,  sides 
strongly  ^rcuate  in  front,  sub-parallel  at  bnsal  half;  surface  vrith  three 
entire  elevated  smooth  lines,  the  middle  nearly  entire,  beginning  at  apex 
in  a  moderately  Que  line,  rapidly  widening ;  at  a  point  in  front  of  middle 
suddenly  narrowed,  and  from  tlienoe  to  apex  continued  by  a  line  broadest 
in  front,  gradually  narrowing  to  base,  and  at  tip  confused  by  the  baaftl 
punctures ;  lateral  vitta  entire,  beginning  at  the  apical  constriction  a 
ending  at  the  basal  margin,  inner  tulge  sinuous  opposite  the  dilatation^ 
the  median  vitta,  at  which  point  a  lateral  branch  is  given  off,  U 
slender  and  attaining  the  basal  angle,  the  portion  of  the  lateral  t 
posterior  to  this  branch  is  always  broader  ;  space  between  the  vittic  b 
to  the  sides,  coarsely  punctured  and  more  or  less  lUled  with  lutw 
uoatiug,  Scutellum  not  suloate.  Elytra  at  base  conjointly  fbebly  ei 
ginato,  broader  at  humeri  and  arcuatuly  narrower  tomkiris  apex,  whll 
Ih  feebly  rounded  or  nubtrunoAte,  siirfWte  striate,  striic  iuconspicuoi 
puneUite,  intervals  f«ebly  alternating  in  width  ani)  convexity,  the  bro 
and  inoro  convex  denuded,  the  others  with  luteons  coating, 
(wlieu  denud<?d)   very   minutely   puiicluLite.      Pygidiiim   Bi>at«oly   I 
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ntlier  coarsely  punctured,  near  apex  spanelf  clothed  with  short  bi-Utly 
hatra  forming  a.  tuft  on  each  side  of  apex.  Body  Iwneatli  coarsely  but 
sparsely  punctate  at  tlie  sides,  at  middle  comparatively  smooth.  Legs 
blade,  flnel;r  pnnctulate.    Length  .4&~.S6  indi ;  13-U  mm. 

inUr$titialiii  Say,  Form  more  robnst.  Thoracic  rittie  scai-cely 
elevHted,  the  median  gradually  broader  to  middle,  then  gradually  taper- 
ing to  base,  fonning  an  elongate  IVisifctrm  space,  the  intervals  between 
the  vlttw  more  densely  punctured,  Htriie  of  elytra  distinctly  punctured, 
Intervals  feebly  alternating  in  vidth  but  scarcely  in  convexity,  the 
ronder  bisoriately,  the  narrower  uniseriately  punctured.  Body  beneath 
Tory  coarsely  punctured,  tlie  middle  as  coai-sely  punctured  as  the  sides. 
Length  .4H-.Q6  inch ;  13-14  mm. 

The  punctures  of  the  elytral  strlte  being  more  evident  in  this  variety 
than  iu  any  other,  together  with  the  Blight  alternation  of  thu  intervals, 
gives  the  aspect  of  a  double  series  of  punctures  of  which  t3:iy  speaks. 
Occurs  in  the  Southern  States,  and  is  injurious  to  the  corn. 
Tar.  ptrtinax  Oliv.  ;  truneaCui  Say,  is    the   form  described  as  typical. 
Occurs  from  the  Middle  States  noitb  and  west, 

Var,  ;  perlinax  J  Say.    Thoracic  vitbe  less  prominent  than  in 

pertimir  Oliv,    Elytral  intervals  sub-equal  in  width  and  convexity,  and 
y  minutely  ohsoletely  puuctulate  ;  strin  scarcely  punctured. 

far. ;  the  narrower  intervals  of  theelytra  are  slightlyirregular 

or  eroded,  so  that  an  aspect  of  catenulation  Is  produoeil. 
Occurs  in  California. 

3IaDy  other  varieties  might  be  enumerated,  but  these  are  deemed 
«ufiQdent  to  cover  the  entire  ground,  mi  ttiat  any  form  differing  from  the 
'kypical  descriptfoQs  may  not  be  considered  specifically  distinct, 

Ooours  from  Cana<la  to  Louisiana  and  from  the  Atlantic  to  the  Pacific, 
iVnd,  unfortunately  for  farmers,  not  rare. 

S.  robustus  u.  sp. 

Closely  allied  to  perlinax,  and  differs  as  follows  : 

Stedian  thoracic  vitta  feebly  dilated  at  middle,  posterior  portion  broad 
uid  attaining  the  base,  lateral  vittw  slightly  siiuious  internally,  gradually 
wider  &om  apex  to  base,  lateral  brancli  feeble.  Elytra  fluely  striate, 
outer  three  Eti'iie  distinctly,  inner  olisulately  and  distantly  punctured, 
katervals  flat,  sub-equal,  alternately  bi-and  uni-seriately  finely  puuctulate; 
Bnrfaoe  evenly  clothed  with  ochroous  or  plumbeous  sub-sericeous  eKuda- 
Length  .iS-.sa  inch  ;  12-14  mm. 
Aft«r  the  numerous  variations  of  the  preceding  species  which  have 
a  meationed,  it  is  with  cousidor^ble  diffidence  that  I  venture  to  name 
the  present  fonn,  but  the  aspect  of  the  species  is  so  distinct  from  tliat 
•eeii  in  any  of  the  varieties  of  the  preceding,  and  moreover  I  find  no 
^termedialo  fomis. 
Occurs  as  widely  as  the  preceding,  but  less  common.     A  variety  of  this 
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form  occurs  with  the  thoracic  vittie  almost  eatirely  obUtented,  the 
puuctuation  finer,  and  the  elytra  glabrous. 

S.  costipennis  n.  sp. 

Black,  shining,  form  similar  to  pertinax  but  more  slender.    Rostram 
three-fourths  as  long  as  the  thorax,  strongly  compressed  and  slightly 
broader  at  tip,  at  base  slightly  canaliculate  and  moderately  punctured* 
Thorax  with  three  rather  strongly  elevated  entire  parallel  vitta,  the 
lateral  with  a  branch  from  middle  to  basal  angle,  intervals  coarsely  punc- 
tured and  with  lutoous  coating.    Elytra  finely  striate,  striie  with  distant, 
moderately  coarse  punctures,  intervals  alternately  slightly  broader,  the 
broader  intervals  strongly  convex,  in  their  entire  lengtli  minutely  a&d 
irregularly  biseriately  punctate,  narrower  intervals  usually  with  luteous 
coating,  uuiseriately  punctate.    Pygidium  si>arsely  punctate,  punctures 
near  apex  submuricate  and  bearing  a  short  hair,  a  tuft  of  hair  on  each 
side  of  a|)ex.  Body  beneath  sparsely  punctate.   Length  .40  inch  ;  10  mm. 

A  variety  occurs  with  the  upper  surface  red,  with  the  sutural  interval 
and  the  median  thoracic  vitta  black.  The  under  surface  is  i*ed  varied 
with  black,  and  the  legs  also  rtd  with  the  knees  black. 

Georgia,  Illinois.  Wisconsin,  Nevada. 

S.  cariosus  Oliv.  Ent.  V.  83,  p.  91,  pi.  28,  fig.  415  ;  lar^aiU  Germ. 
Ins.  Spec.  nov.  p.  301;  eicatrieoBus  Say  Cure.  p.  22;  Am.  Ent.  edit.  Lee. 
I.,  p.  2H9 ;  flexuosui  Oyll.  Schonh.  Gen.  Cure.  IV.,  p.  940. 

Black,  shining,  usually  more  attenuate  behind.  Bostrum  nearly  as 
long  as  thorax,  moderately  corn pixissed,  sparsely  and  at  base  more  coarsely 
I)uncUite,  above  slij^litly  grooved  at  biise,  groove  broader  and  deeper 
beliiiid.  Thorax  broader  than  long,  apex  moderately  constricted,  gradu- 
ally wider,  %y  rapidly  broader  9»  and  sub-parallel  to  base,  the  latter 
feebly  bisinuate  ;  surface  with  three  vitta?,  the  median  attaining  the 
apical  margin,  rapidly  dilating  to  a  rhomboid  form,  and  very  rai-ely  pro- 
longed by  a  very  line  line  to  base,  but  usually  ending  abruptly  at  middle  ; 
hit  tend  vitt;o  sinuous,  slightly  broader  at  basal  end,  and  emitting  a 
lateral  branch  from  the  middle  towards  the  basal  angle,  a  small  smooth 
callus  near  the  anterior  portion  of  the  sides  ;  spaces  between,  and  to  the 
hides  of  the  vittje  coarsely  punctured  and  clothed  with  a  feeble  luteous 
e«»ating.  Scutellum  longitudinally  broadly  grooved.  Elytra  conjointly 
tMuiirginate,  broader  behind  the  base  and  arcuately  narrowing  to  ai>ex  ; 
hurfaci'  llnely  striate,  strije  with  rather  deeply  impressed,  coarse,  distant 
inMH'tiires,  each  surrounded  with  a  luteous  area,  intervals  flat,  slightly 
hii'j^ular,  third  strongly  elevated,  cariniform  at  basal  half,  and  with  the 
hiiiiieitil  callus  smooth,  shining.  Pygidium  coarsely  punctured,  with 
nhiiii  tsoiiv  along  the  middle  and  a  tuft  of  hairs  on  each  side  of  apex. 
|I*m1>  helical h  black,  shining,  coarsely  punctured,  mesosternum  at  sides 
,  .i.une.l>  hiveule.     Length  .',V2-.U  inch  ;  8-11  mm. 

i'hib  hpecicH  is  one  of  the  most  readily  recognized  species  in, our  faiuia. 
*>».»  uitt  in  the  Miihlle  SUtes,  rarely;  Gulf  States,  abundantly. 


8.  latinasus,  d.  sp. 

Hodemtelf  elongate,  tilnck,  eliiniiiK.  Kostrum  eliglitly  longer  than 
Ibftirtlie  tbonx,  modemtel;  com  pressed ,  rather  suddenly  ililntod  at  apex, 
Sptirsely  punctured,  base  rather  suddenly  dilat«d,  abiive  channelled. 
-ax  longer  tban  wide,  constricted  iu  front,  rather  rapidly  dikted  to 
kpical  tliii-d,  thence  sub-pitrallel  to  base,  above  with  throe  clevatcil, 
polished,  entire  vittie,  the  mediiin  broadeat  at  apex,  then  s1i);htly  narrower 
•nd  elongate  fuBlforni  to  base,  lateral  vitt  >e  parallel,  with  a  lateral  branch 
toward  the  banal  angle.  Scutellum  very  feebly  grooved.  Elytra  aimilar 
In  form  to  cariotui,  surface  finely  striate,  stiitB  moderately  coarsely 
punctured,  punctures  of  the  striic  opposite,  regularly  placed,  iut«rvalB 
'Bat,  BUtural  interval  sliiuing,  sparsely  punctulale,  third  carinirorm  for 
luilf  Its  length  and  with  the  humei-nil  callus  smooth,  the  other  intervals 
'elotlied  with  littoous  coating,  Pygidium  scarcely  narrower  to  apes,  suli- 
qundrato  coarsely  punctured,  with  short  setaj  and  a  short  luft  of  liaii-s 
on  each  side  of  apex.  Body  beneath  cobi-hcIj  and  sparsely  punctured. 
'Length  .40  inch  ;  10  mm. 

This  species  appears  to  combine  the  thoracic  sculpture  of  eottipennii 
with  the  elj'tral  sculpture  of  e'tria»u»,  but  differs  fi-om  any  species  known 
le  by  the  curious  form  of  tlie  tip  of  tlie  rostrum.  The  rostrum  is 
iHtber  suddenly  dilated  at  tip  and  apparently  slightly  obliquely  truncate, 
•O  tluit  when  tlie  rostrum  Is  examined  at  its  end,  there  is  seen  above  the 
loandibles  an  oval  space,  so  that  the  parts  of  the  mouth  are  more  iU' 
ferior  than  usual.  The  third  joint  of  tlie  bind  tarsi  is  fiiily  as  dilated  as 
tliose  of  the  middle  and  anterior,  and  is  also  spongy  pubescent  at  the 
.aides,  so  that  in  this  respect  it  has  the  character  of  the  preceding  group, 
.kod  would  have  been  placed  there  except  that  it  lacks  the  glabrous 
natural  coating,  and  the  lateral  vittai  have  the  external  bi-auch. 

One  specimen,  Georgia. 

Group  V. 

The  third  joint  of  all  tlie  tarsi  in  this  group  is  of  a  sub-conical  form, 
scarcely  at  all  flattened,  aud  beneath  sparsely  fimbriate  at  the  antei-o- 
lat«ral  margin. 

The  species  are  exceedingly  ti-oublcsomu  to  detine,  an<1  tnbuhite  in  n 
satisfactory  manner. 

L.  Rostrum  arcuate,  usually  slender.     TibiB  simple. 
Thorax  more  or  less  distinctly  vittate.  1. 

Thorax  punctured  nearly  equally  over  the  entire  sur- 
face, rarely  with  a  smooth,  median,  not  elevated  line 
or  space,  but  never  with  any  traces  of  lateml  rittie.  S. 

|.   IXodinaviltatTilireinfrant.  3. 

Median  vitta  bifitr&ite  in  front,  enclosing  a  slight  fovea 

immediately  behind  the  npiciil  constriction.  4. 
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Tl.orax  '.ery  coar&c-Ij  punctate,  a  median  fu&iform 

iii.puiirtured  ?»i.«ace.     Thorax  large retusa 

Tlj^'iiix  n'^  i.'jars^iv  punctate. 
Tlj'»nix  -ulvopaque,  evenly  punctate,  elytra  feebly 

attenuate  behind arizonensis 

Thorax  Nhiuin^,  une%*enly  punctate,  elytra  strongly 

narrowed  at  tip gagatinus. 

IJ.  UoHtniin  not  arcuate,  rather  Khort,  very  strongly  com- 
preswrd.  Anterior  tibia;  at  least  very  strongly  toothed, 
or  annulate  at  middle. 

Anterior  tibiae  without  Bub-iipical  mucro,  median  tooth 
Htroii^. 
KoHtrum  l)eneath  with  a  laminiform  carina  termina- 
ting abniptly  near  the  base.     Thorax  beneath 

coarsely  punctate,  opatjue cultellatus. 

KoHtruni  beneath  not  carinate,  lower  etlge  obtuse. 

Thorax  beneath  sparsely  punctate,  shining compressiroMriB. 

AntiM'ior  tibia*,  strongly  angulate  at  middle,  sub-apical 

niucro  mo<lerately  long Germari. 
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Tbe  last  tlirec  si>ecies  need  no  epecial  camment,  their  characters  beiag 
ftbuadaotly  sufScieut  to  ilialiii|niti«b  them  from  any  in  tlie  (rcnus.  The 
qiccies  in  Section  A  ar«  arranj^d  as  nearly  as  may  be  in  such  a  sequencfl 
tbU  tlie  gradaal  olihteration  of  (he  thonwio  vittio  may  be  shown,  S,  ttj 
imitates  the  tnajIciDgs  at  eieatTieotat  of  tbe  preociliug  group,  but  the  vittat 
ajK  much  lem  elevated ;  levpariui  is  aleo  siniila,r,  but  tbe  niarkiugB 
still  more  reduced.  The  next  three  species  are  always  densely  clothed 
with  tlic  argiUaceouB  iudument  which  almost  entirely  oblikrates  all 
aculpture.  S.  enlhtv*  has  the  thoracic  punctures  very  large,  being  really 
enxaons  which  are  more  or  less  conflueiit ;  teulpUiit  is  punctured  and  uot 
«rodo<l,  ami  lias  tlie  elytral  intervals  flat.  5.  laetanoeephalui  may  readily 
be  kuonu  by  the  median  vltta  being  roduced  to  a  narrow  carina  slightly 
dilated  at  tip,  and  which  ia  situated  at  the  anterior  half  of  the  median 
line,  and  on  each  side  of  which  Is  a  sma^  callus.  8.  Sayi  has  the  median 
vitta  feeble  but  entire,  and  differs  but  slightly  from  tlie  next  species.  The 
specific  name  plaeidat  ia  chosen  for  an  abundant  and  Tery  Tartable  form, 
which  has  received  many  names,  as  it  is  tbe  name  by  which  it  bas  uomo 
to  be  known  to  most  of  our  entomologists,  tt  may  at  all  times  be  known 
by  the  median  vitta  of  tbe  thorax  being  bifurcate  in  front  and  between 
the  two  branches,  immediately  behind  the  apical  constriction  is  a  Hhallonr 
fussa  more  or  less  marked,  in  which  tbe  punctures  are  denser  and  deeper. 
A.inoug  the  species  witliout  the  usual  tlioracic  vittie,  genlilit  is  known  by 
tbe  deep  elytral  strue  which  arc  as  wide  at  bottom  a&  at  top,  punctures 
not  very  evident,  thorax  ooarEely  and  densely  punctured,  median  tlno 
line  smootli ;  parttilu*  recalls  plaelilat,  and  has  tbe  femora  veiy  coarsely 
favoato^punolute  ;  rettittu  is  a  robust  form  with  indistinctly  defined, 
fu^foitn,  irapunctured  thoracic  space ;  aritanentU  has  the  thorax  com- 
paratively finely  punctured  and  alt  the  elytral  sculpture  neatly  defined  ; 
giigalinut  is  more  attenuate  posteriorly  than  any  of  the  preceding,  and 
tbe  thorax  shining  with  the  punctures  unevenly  distributed. 

S.  zeee  Walsh,  Practical  Entomologist,  II.,  p.  117;  Ititey,  Third 
Annual  Bepoi-t,  1871,  p.  59,  fig  33. 

Black,  shining.  Rostrum  three-fourths  the  length  of  thorax,  Klendor, 
«tigktly  compressed,  Qnely,  at  base  more  coarsely  punctured,  not  caualicu- 
late,  and  with  a  moderate  puiiolure  between  tbe  eyes.  Thorax  longer 
than  wide,  anteriorly  coListrictcd,  sides  gradually  arcuate  in  front,  at 
middle  sub- parallel,  base  slightly  narrower ;  surface  with  thi'eo  elevated 
vittie,  as  follows :  median  entire,  very  slender  at  each  end,  bioadly 
dilated  in  front  of  middle,  lateral  vitta  sinuous,  interrupted  opposite  the 
broad  portion  of  the  median  vitta,  and  with  an  oblique  broad  branch 
from  the  posterior  portion  extending  toward  the  basal  angle;  spaces  be- 
tween the  vlttie  very  cooTHcly,  sub  contluently  punctured.  Scutcllum 
slightly  concave.  Elytra  oval,  emarginate  at  base,  surface  llnely  striate, 
and  with  large  foven  rutber  irregularly  placed  along  the  striw,  bediming 
reduced  to  punctures  toward  tlie  apex  ;  intervals  Hat,  very  nearly 
equal,   luii-bcriatuly  punctured,  a  slight  callosity  wX.  humerus  and  ti)i  of 
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seventh  interval.  Pygidium  coarsely  but  sparsely  punctured,  with  an 
oblique  line  of  short  yellowish  hairs  on  each  side.  Body  beneath  Tery 
coarsely  and  densely  punctured.    Length  .80-. 36  inch  ;  7.5-9  mm. 

The  tibise  of  both  sexes  are  simple. 

Occurs  in  Middle  States,  Georgia  and  Kansas. 

8.  scoparius,  n.  sp. 

Agrees  with  the  preceding  in  form,  and  differs  as  follows: 

Thoracic  vitto),  sub-obsolete,   sparsely  punctulate,  intervals  coarsely 
punctured.     Elytra  finely  striate  and  with  coarse  foveate  puncturra  be* 
coming  finer  toward  apex,  intervals  slightly  alternating  the  wider  bi- 
ser lately,   the  narrower   uni-seriately  punctulate.     Pygidium  coarsely 
]>unctured,  and  with  a  slight  tuft  of  hairs  at  apex  on  each  side.    Body 
beneath  coarsely  punctured.     Length  .36  inch  ;  9  mm. 

MaU.    Hind  tibitc  stout,  strongly  angulate  at  middle  of  inner  margil^ 
and  with  a  long  dense  brush  of  hairs  at  angulation  and  less  densely^ 
pubescent  from  thence  to  apex. 

Female.    Tibiaj  normal. 

Two  specimens,  Wisconsin  and  Kansas. 

Resembles  also  superficially  some  of  the  smaller  varieties  of  S,  pertinax, 
but  the  tarsal  and  sexual  characters  at  once  serve  to  distinguish  it. 

S.  callosus  Oliv.    Ent.  V.,  83,  p.  92,  pi.  28,  fig.  416 ;  GylL,  Schonh^ 
Cure.  IV.,  p.  942. 

Black,  body  above  and  beneath  at  sides,  densely  clothed  with  brownish 
argillaceous  coating.  Kostrum  two  thirds  the  length  of  thorax,  mod- 
erately compressed,  above  punctured,  at  base  sub-canaliculate  and  more 
coarsely  punctured.  Thorax  similar  in  form  to  that  of  zea^  base  much 
more  distinctly  lobed  at  middle,  vitta)  very  indistinctly  limited,  their 
position  indicated  by  very  coarse  variolate  punctures,  the  median  vitta 
incomplete  posteriorly.  Scutellum  broadly  transversely  concave.  Elytra 
oval  gradually  narrowed  to  apex,  base  feebly  emarginate  ;  surface  irregu- 
lar, finely  striate,  stria)  coarsely  foveato-punctate,  third  interval  at  base 
obtusely  elevated,  callus  at  tip  of  seventh  interval  moderately  elevated. 
Pvfri<lium  coarsely  punctured,  apex  on  each  side  with  slight  tuft  of  hairs. 
Body  beneath  coarsely  but  very  sparsely  foveato-punctate.     Length  .48 

inch  ;  12  mm. 

This  species  resembles  a  cicatrkom^  which  has  become  coated  with 
mud  but  the  well-marked  thoracic  vitta)  and  the  absence  of  variolate 
punctures  in  the  latter  at  once  distinguish  it. 

Occurs  in  the  Gulf  and  Western  States. 

S.  sculptilis  Uhler.     Proc.  Acad.,  1855,  p.  41G. 

Body  black,  above  entirely  covered  with  dense  argillaceous  coating 
ochreous  or  pale  brownish  in  color.  Kostrum  naked  at  tip,  coated  at 
bise  two-thirds  the  length  of  thorax,  sparsely  and  at  base  more  densely 
aiid'coarsely  punctured.  Thorax  similar  in  form  to  zea,  densely  coated 
and  with  the  vittje  niodei-ately  well  marked  ;  median  broadly  dilated  at 
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middle,  separated  from  the  lat«ml  liy  a  sinuous  ron  of  very  eoaxtie  punc- 
tures, lateml  vittie  very  broHil  at  base  and  with  an  oblique  bnuicb.  Scu- 
t«llura  shilling  broa<11f  concave.  Elytra  oval,  mmlerately  narrowed  to 
tip,  surface  llneiy  striate,  stnie  witli  very  noaise  punctures  distantly 
placed,  fonnin};  irregular  tranavei-se  series,  iutcrvals  eulMjqual,  aurfaoc 
irregular  and  evidently  punctate,  aab-npical  callus  feeble,  Fygidinm 
ooarsely  and  sparsely  punctured  and  aliglitly  pubescent  at  tip.  Body 
beneath  glabrous  at  middle,  coated  at  tlie  sides,  coarsely  but  very 
sparsely  punctate.     Iiegs  ooatcil.     Length  ,3S-.3Q  inch  ;  7-i>  nini. 

Closely  allied  to  the  iircceding  species,  and  has  also  the  Liise  of  thorax 
moderately  lob«d  at  middle,  itdifferiiespcuiaUy  in  its  Ihovacic  and  tlytial 
Mulpturc  and  smaller  size. 

Middle,  Western  and  Southern  States. 

8.  melanocephalua  Fab.  8yst.  EI.  11.,  p.  4»5  ;  Otiv,  F.nt.  V..  83, 
p.  03,  pi.  28,  fig.  419;  nubilu^,  Gyll.,  Schonh.,  Gen.  Cure.,  IV.,  p.  9M. 

Budy  black,  densely  clothed  above  with  pale  ochreous  or  cinereous  ar- 
gillaceous coating.  Rostnim  tno-thirds  the  length  of  thorax,  compressed, 
tip  slightly  dilated,  base  rather  suddenly  wider  over  the  insertlou  of  the 
antemiae,  sparsely  punctured,  at  base  mucli  more  coarsely  and  deeply. 
Thonij  longer  than  wide,  apex  strongly  constricted,  in  front  suddenly 
broader,  thence  sub-parallel,  base  niodenvtcly  lobed  at  middle,  surface 
,  BjiKraely  and  coarxely  punctured,  vittte  short,  median  represented  by  a 
Bbort  apical  carina  slightly  dilated  posteriorly,  lateral  by  an  indistinct 
line  ;  on  each  side  near  the  front  angles  a  small  round  callosity.  Scutel- 
lum  glabrous,  slightly  concave.  Elytra  moderately  robust,  oval,  gradu- 
ally narrowed  behind,  surface  finely  striate,  etrite  with  coarse  punctures 
moderately  distantly  placed,  intervals  flat  slightly  alternating,  the  seventh 
at  tip  slightly  elevated  in  callus.  Pygidlura  coarsely  and  sparsely  punc- 
tured, a  alight  tuft  of  hairs  on  each  side  of  tip.  Body  beneath  very 
I    coarsely  but  sparsely  punctured.    Length  .30-.38  inch  ;  7.5-9,5  mm, 

Wlieu  the  surface  coating  is  removed  the  intervals  are  seen  to  be  uni- 
seriatoly  punctate. 

Occurs  from  Georgia  to  Kansas. 

8.  Sayi  Gyll.  Schonh.,  Gen.  Cure.  IV.,  p.  i)43;  »ubmrinatus,  Mann. 
Bull,  Mosc.,  1843,  11.,  p.  204 ;  Schonh.,  Gen.  Cure.  VIII.,  2.  a-iB. 

Pioeuus,  freijneutly  rufous,  shining.  Rostrum  slender,  three-fourths 
thelengthof  thomic,  suddenly  dilated  over  the  anteunal  scrobee,  sparsely, 
at  base  coarsely  and  dousely  punctured,  finely  canaliculate  and  between 
the  eyes  transversely  impressed.  Thorax  longer  than  wide,  constricted 
in  front,   sides  anteriorly  rapidly  broader,  thence  sub-parallel  to  base  ; 

'  ibove  truncate,  median  vitta  slightly  abbreviated  in  fVont,  at  middle 
iooderately  dilated,  thence  finely  prolonged  to  base,  lateral  vitt«  sinuous, 
■ppmxiinating.  in  front,  slender  and  without  lateral  process ;  surCice 

,  ooiUMly  punctured,  on  each  side  of  median  vitta  variolate.  SouteUnm 
ftobly  longitudinally  concave.    Elytra  elongate  oval,  slightly  narrowed 
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to  apex,  surfaoe  striate,  strisB  coarsely  punctured,  panetnxet  gcudniQj 
finer  to  tip,  intervals  nearly  equal,  feebly  convex,  spanely  ymctalite. 
Pygdium  coarsely  and  sparsely  punctured.  Body  beneath  modMitely 
and  sparsely  punctate.    Length  .26-.  38  inch  ;  0.5*-7  mm. 

Closely  allied  to  the  following  species  but  differs  especially  in  the  alK 
sence  of  anterior  fovea  of  thorax,  the  greater  dilatation  of  the  rostnua  tlr 
base,  and  the  absence  of  any  evident  sJtemation  of  the  intenrala. 

Specimens  are  before  me  from  Pennsylvania,  Georgia,  and  QiegoiL 

S.  placidus  Bay.  Cure.  N.  A.,  p.  23 ;  Am.  Ent.  edit.  Lee.  L,  p.290; 
renatus,  Say,  1.  c,  p.  22 ;  1.  c,  p.  289  ;  rectus^  immuni$y  Say,  L  c,  p.  22- 
23  ;  1.  c,  p.  200  ;  eonfusu^  Oyll.,  Schonh.,  Gen.  Cure.  IV.,  p.  944 ;  faUai^ 
Bob.,  1.  c.  VIII.,  2,  p.  256 ;  retieulaticoUis,  Boh.,  1.  c.,  p.  257. 

As  all  of  Say's  descriptions  were  published  at  the  same  time,  I  have 
chosen  that  under  which  the  species  has  been  most  widely  distributed. 
Strictly  speaking  f>enatu9  is  the  first,  and  on  the  other  hand  immunis  is 
described  in  a  more  recognizable  manner  than  any  of  the  others.  The 
retieulatieoUis,  Boh.,  is  scarcely  worthy  of  being  called  a  variety,  and 
was  probably  described  as  distinct  because  it  was  Califomian. 

Black,  feebly  shining.  Rostrum  slender,  three-fourths  as  long  as  the 
thorax,  sparsely  punctured  and  feebly  canaliculate  at  base.  Thorax  longer 
than  wide,  anteriorly  moderately  constricted,  sides  moderately  arcuate  at 
apical  third  and  sub-parallel  to  base ;  above  feebly  trivittate,  median 
vitta  broadly  dilated  in  front  (inclosing  an  impression  which  is  more 
coarsely  and  densely  punctured),  prolonged  to  a  fine  line  at  basal  half; 
lateral  vitta)  sinuate,  joining  the  median  in  front,  rarely  with  traces  of 
oblic^ue  branch ;  surface  coarsely  punctate,  vaiiobite  on  each  side  of  me- 
dian vitta  at  base.  Scitellum  smooth,  very  feebly  concave.  Elytra 
oval,  moderately  attenuate  behind,  surface  finely  striate,  stride  coarsely 
punctured,  punctures  gradually  finer  to  apex,  intervals  flat,  slightly 
alternating  in  width  and  convexity,  the  narrower  uni-seriately  puactu- 
late  ;  the  broader  bi-seriately.  Pygidium  coarsely  punctured,  at  apex 
spai-sely  pilose.  Body  beneath  coarsely  and  moderately  closely  punctate. 
Length  .24-. 40  inch  ;  0-10  mm. 

This  species  is  very  variable.  The  form  above  described,  is  that  in 
which  the  sculpture  is  most  developed,  but  many  vaneties  occur,  in 
which  the  lateral  vitta^  are  reduced  to  oblique  Hues  at  base.  The  special 
chai-acter  present  in  all  the  varieties,  and  which  distinguishes  the  species 
from  all  ethers  in  our  fauna,  is  the  slight  fossa  at  the  anterior  median 
portion  of  the  thorax  immediately  behind  the  apical  constriction. 

Specimens  occur  in  every  part  of  our  fauna,  Pacific  and  Atlantic. 

S.  gentilis  Lee.  Pacif.  R.  R.  Rep.,  1837,  p.  58. 

Piceous  or  pale  castaneous  shining.  Rostrum  slender,  three-fourths  as 
long  as  thorax,  spai*sely,  at  base  more  coarsely  punctured  and  finely 
canaliculate,  and  with  an  impressed  point  between  the  eyes.  Thorax 
longer  than  wide,  moderately  constricted  in  front,  sides  anteriorly  mod- 
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Br&l«ly  arcuate,  sab-parallel  or  feebly  arcuate  to  tuiae  ;  surface  cimrBely 
panolweil,  Bomenliat  more  deuaely  iu  frout,  and  with  a  fine,  emootb 
■nedian  line.  Seiitellum  not  canaliculate,  elytra  ubloDg,  slielttly  atteu- 
»te  iKBteriorly,  deeply  Btriate,  striie  iiot  diatincUy  puucturetl,  iutorvals 
Iu,  equal,  very  Uuely  alutaceoua,  mid  wltb  a  xia^le  row  of  y<iiy  uuarse 
|Kb-quadrate  punctures  closely  placwl.  Pygidiuia  coarsely  and  equally 
^uctureU,  sparsely  pubescent  at  tip.  Body  beneath  black,  coarsely  and 
IparEcly  punctured,  legs  piceous  or  rufoua.     Length  .ilO-.M  inch  ;  TI>- 

The  color  is  sometimes  piceous,  frcfiueutly  castaneous,  and  in  some 
l^cimens  tlie  tborax  ia  piceous,  and  has  on  each  side  of  the  median 
kmooth  line  a  linear  rufous  space,  aud  a  eimilar  space  adjacent  to  the 
Iftteral  margin. 
Occurs  in  California. 
b  B,  pamilus  Oyll.  Schonh.  Gen.  Cure.  IV.,  p.  981. 
&  Black,  with  cinereous  coating  of  arj^Uaoeous  material.  Rostrum 
BTCc-funrtlia  as  long  as  thorax,  sparsely  punctate,  base  dilated  over  the 
' — -robes,  coarsely  punctured,  and  modemtely  deeply  canaliculate.  Thorfix 
Mierately  constricted  at  apex,  sides  in  front  strongly,  thence  moderately 
I  base,  surface  densely  and  coarsely  puactared,  rarely  with 
«  of  median  line,  and  at  base  a  slight  trace  of  oblique  impression  on 
I  side  of  middle.  Scuteltum  not  chaiineJled.  Elytra  oval,  moder- 
«ly  narrowed  to  tip,  surfaoe  finely  striate,  strira  with  coarse  punctures 
Klerately  dietantly  placed,  gradually  liner  to  tip,  intervals  slightly 
Htemating  in  width  and  convexity,  uni-sariatoly  and  ratber  coarsely 
Pygidiuin  coarsely  punctate,  slightly  fimbriate  at  apex. 
)dy  beneath  coarsely,  but  not  densely  punctured.     Legs  coarsely  puuc- 

Lcngtli  M  inch  ;  G  mm. 
The  sniallest  species  in  our  fauna,  easily  known  by  the  above  cliarac- 


,  Pennsylvania,  Georgia  and  Kansas. 
B.  pumiluB  Qyll.  Schonh.  Gen.  Cure.  IV.,  p.  9fl0. 

OiUingo-elliplieu;  paruin  conimrat,  nig«r,  opacui,  tpanim  cintrto- 
:hwrul«nf ui ,'  (Horace   dente   furioloao-puaetato,    in  tnedio  tut/airiiuilo  ; 
i/lrit  obtoUle,  remole  puncCaCthsiriatii ;  intarttitii*  planii,  vU  punelulaCi; 
ittuli*  cinereii  irronttii." 
Similar  to  8.  pareului,  but  twice  as  large. 

This  species   is  unknown  to  mo.     It  is  placed  next  to  pareatim  by 
yllenfaal. 

B.  retusus  6yll,  Schonh.  Gen,  Cure.  IV.,  p.  flW. 
Body  robust,  black,  sub-opaque.  Rostrum  half  the  length  of  thorax, 
Ightly  arcuate,  moderately  compressed,  and  gradually  broader  to  tip, 
kuseiy  pnnctulate  between  the  eyes,  ilattened  and  deeply  canaliculate, 
lorftx  robust,  slightly  longer  than  wide,  feebly  constricted  at  apex, 
des  gradually  arcuate,  base  slightly  narrower,  surface  coarsely  variolate- 
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punctate  with  median  fusiform  smooth  space.  Scatellom  not  canalieu- 
late.  Elytra  oval  gradually  attenuate  to  tip,  scarcely  larger  than  the 
thorax  and  head,  surface  striate,  striie  with  very  coarse  punctures  at 
basal  half,  rapidly  flnor  to  tip,  intenrals  equal,  slightly  irregular,  and 
indiHtinctly  uni-seriately  punctate.  Pygidium  very  feebly  ezpoeed, 
coarsely  punctate.  Body  beneath  coarsely  but  sparsely  punctate.  Legs 
finely  punctured.  Length  .3*^.40  inch  ;  8-10  mm. 
Occurs  in  the  Southern  States. 

8.  arizonensis,  n.  sp. 

Black,  feebly  shining.  Rostrum  longer  than  half  the  thorax,  moder- 
ately stout,  slightly  wider  at  tip,  moderately  compressed,  sparsely  ponc- 
tulate,  at  base  slightly  dilated,  more  distinctly  punctate,  and  finely 
grooved.  Thorax  longer  than  wide,  apex  moderately  constricted,  sides 
in  front  strongly  arcuate,  tlience  feebly  arcuate  to  base,  surface  sparsely 
punctate,  punctures  coarser  toward  the  middle,  and  denser  at  base, 
a  faint  trace  of  smooth  median  line.  Scutellum  slightly  grooved.  Elytra 
oval,  arcuately  narrowing  to  tip,  surface  finely  striate,  stri»  with  very 
coarse  punctures  in  their  entire  length,  intervals  flat,  equal,  finely  uni- 
seriately  punctulate.  Pygidium  moderately  strongly  elevated  along  the 
median  line,  coarsely  sub-muricately  punctured,  at  tip  smoother.  Body 
beneath  sparsely  and  finely  punctulate,  femora  very  finely  punctured. 
Length  .30  inch  ;  9  mm. 

A  si>ecics  with  very  neat  appearance,  easily  known  by  the  above  char- 
acters. 

Occurs  in  Arizona. 

S.  gagatinus  Gyll.  Schonh.  Gen.  Cure.  IV.,  p.  952  ;  ?  nfcydiiloid€s^ 
Fab.  Syst.  El.  11.,  p.  4:W  ;  Oliv.  Ent.  V.,  83,  p.  94,  pi.  28,  fig.  420. 

I  am  not  quite  certain  that  these  two  species  are  synonymous,  as  the 
latter  is  so  briefly  described  as  to  bo  very  unsatisfactory.  The  latter  is 
the  oMer  name  should  they  prove  identical. 

Black,  shining.  Rostrum  three-fourths  the  length  of  thorax,  feebly 
compressed,  scarcely  dilated  at  base,  minutely  punctulate,  at  base  finely 
grooved,  groove  moi*e  deeply  impressed  between  the  eyes.  Thorax  longer 
than  wide,  anteriorly  constricted,  sides  moderately  arcuate  from  that  to 
base,  surface  shining,  unecjually  punctured,  puncturessparse  and  fine  over 
the  greater  part  of  the  surface,  coarser  and  denser  along  the  base  and 
from  tbe  latter  coarse  punctures  extend  forwards  on  each  side  of  the 
median  line,  and  also  slightly  within  the  hind  angles,  punctures  coarse 
at  the  apical  constriction.  Scutollum  feebly  concave.  Elytra  oval, 
scarcely  larger  than  the  head  and  thorax,  rapidly  narrowed  to  apex,  sur- 
face striate,  strije  moderately  deep,  and  with  coarse  punctures  gradually 
evanescent  toward  the  apex,  intervals  flat,  equal,  finely  punctulate. 
Pygidium  narrow,  coarsely  punctui-ed,  at  tip  slightly  pubescent.  Body 
beneath  coarsely  and  closely  punctured,  femora  minutely  punctulate. 
Length  .30  inch  ;  7.5  mm. 

Easily  known  by  the  shining  thorax  and  rapidly  narrowed  elytra. 

One  specimen  from  Georgia. 


8.  cultellatus,  □.  ap. 

Bod;  robust,  blnck,  opa<iue.     Rostrum  longer  tlinn  !ialf  tlic  tlmrax, 
I  BiTHitjIiti  strongly  compresseiJ,  above  acately  carinttte,  especially  near  tbe 
I  tip,  beneath  with  noute  laminiform  oa.rina,  terminating  oppoBito  tbe 
'  Bcrobes  by  an  abrupt  siniiatioti,  surface  above  coarsely  at  base  densely 
'   punctured  and  slii^litly  ciinaliculate.    Front  coarsely  punctured.    TUorac 
robust,  longer  than  wide,  anteriorly  scarcely  constricted,  sides  moder- 
ately aniuste  in  front  and  slightly  narrowing  to  base,  surface  varolato- 
liunctate,  median  line  slightly  elevated.     Scut«llum  not  grooved.    Elytra 
>  Bvaroel;  longer  tliau  head  and  thorax,  oval,  arcuately,  and  feebly  naii-owed 
>  tip,  surface  deeply  and  broitdly  striate,  Htrin  catenulate,  intervals 
I    narrower  than  the  strtie,  alternately  broader,  the  narrower  cariniform, 
the  broader  bi-sariately  punetulate.   Pygidium  coarsely,  muriuately  punc- 
1   tate.     Body  beneath  cosrsely  but  sparsely  punctured.     Anterior  tibiee 
with  strong  obtuse  spur  above  the  middle,  sub^pical  mucro  wanting, 
I   Apical  slender  and  longer  than  usual ;  middle  and  hind  tibis  with  the 
r   Bpur  sub-median.     Length  .30-.  114  inch  ;  T.5-S.5  mm. 

The  femora  are  very  robust,  the  under  side  of  thorax  coarsely  punc- 
I   tnred.     The  form  of  rostrum  will  easily  distiuguish  the  aiwcies. 
Occurs  in  Kansas  and  Texas. 


8.  compressirostris  Hay.  Joum.  Acad.,  1833,  III.,  p.  319;  Am. 
Ent.  edit.  Lee.  I.,  p.  20;  cultHrQstri»,  Oyll.  ScboL.  Gen.  Cure.  IV., 
p.  9S1. 

Black,  feebly  shining.     Rostrum  longer  than  half  the  thorax,  straight, 

strongly  compi-essed,  above  acutely  cariiiate,  especially  ut  tip,  niodei-ately 

coarsely  punctured,  base  dilated  and  with  a  strong  puncture  between  the 

eyes.     Thorax  longer  than  wide,  a^wx  moderately  constricted,  sides 

moderately  strongly  arcuate  to  base,   surface  irregularly  punctured,  at 

middle  sparsely,  coarsely  variola  to-punctate  at  the  sides  and  oil  a  lino 

I   each  side  of  middle  converging  at  base.     Scutellum  moderately  convex. 

1   £lytra  oval,  gradually  narrowed  to  apex,  surface  striate,  slriie  not  deep, 

I   coarsely  and  rather  distantly  punctured  in  their  entire  length  ;  intervals 

^  equal,  at  middle  more  elevated  and  uni-soriately  punctulale.    I'ygidium 

oribrate.    Body  beueatb  with  prothorax  and  middle  nearly  smooth,  sides 

aud  last  ventral  segment  coarsely  punctured.   ADterior  tibisa  with  strong 

L  median  oblique  tooth,  middle  and  hind  tibiiu  less  strongly  toothed,  tooth 

I  eub-median.    Length  .S8-.31  inch  ;  T-S.-^  mm. 

Bay  and  Germar  used  the  name  compreisirontrU  for  two  distinct 
tpeoies  at  nearly  the  same  time,  and  it  is  difficult  to  decide,  if  dato  of 
I  pnblication  is  considered,  which  should  be  suppressed.  I  follow  the 
I  catalogue  of  Gemminger  and  Harold,  although  they  incorrectly  place  the 
I  two  names  as  equivalent.  Gyllenhal's  cUi^frtVcifri's  is,  however,  a  synonym 
[  under  any  circumstances. 

Occurs  from  Sansas  to  Texas. 


S.  Germari  Hum;  eomprt*»iro»tri*X  Oerm.  Ins.  Spec  Noi 
1824  ;  Boh.  Sdum.  Gen.  Cure.  VIIL,  2,  p.  258. 

Blxck,  Biil>-opaque>  furm  roliuat.  RoBtmin  three-foiirtlia  the  length  fl 
thorax,  strongly  compresged,  very  slightly  »rciiat«,  upper  edge  n< 
Date,  base  mmlerately  dilated,  very  ooarsely  punctured,  and  ( 
between  tho  eyes.  Thorax  longer  than  wide,  anteriorly  moderatt!!;  e 
etricted,  ridea  in  front  strongly,  thence  gradually  arcuate  to  base,  auriWe 
coarsely  Tariolato-punclate,  with  large  eroded  apaoea.  Scutellnni  with 
faint  median  line.  Elytra  robust,  oral,  moderately  >ttenunt«  to  tip, 
surface  striate,  stris  not  punctured,  interviilH  alternating  ia  widtli,  bj- 
and  uni-aei'iately  oonrsoly  pnnctat«  and  with  large  shallow  fovea:  very 
irregularly  disposed  over  the  entire  surface.  Pygidium  cribrate.  Body 
benenth  coarsely  variolato-punctate.  Anterior  tibiie  strongly  angulatc 
at  middle,  sub-apical  macro  distinct,  middle  tibiie  eubangulato  below  the 
middle,  hind  tibia;  slightly  sinuous.    Length  .38-. 40  inch  ;  9..V10  mm. 

Thia  Bpeciea  forms  a  link  between  the  sections  A  and  B,  by  the  anterior 
tibiu  being  only  angulaM  and  the  sub-apical  mucro  present  a 
tibice. 

Ooonrs  in  Eunsas  and  Texas, 

CbLasdra  Clairv. 

Sitophiltit  Scbflnh. 

Metasternal  side  pieces  narrow,  mesostemal  epimem  ascending,  ( 
above.    Anterior  coxie  widely  dintaut. 

Two  species  occur  in  our  fauna. 

Surface  opaque,  thorax  very  densoljr  punotared 

Surface  feebly  shining,  thomx  sparsely  punctured remotepunctan 

C.  oryzOB  Linn,  Amoen.  Ac.  VI.,  1763,  p.  885  ;  Oliv.  EuU  V.  83,  p.  B 
pi,  7,  flg.  81  a,  b;  Scbunh.  Gun.  Cure  IV.,  p.  1181. 

Color  variably  from  fcmiginous  to  piceona,  elytra  frequently  witli  fn 
rufous  spoLS,  surface  opaque,  tlostrnm  slender  cylindrical,  three-fourlT 
as  long  as  the  thorax,  at  base  slightly  dilated,  surface  above  with  n 
ately  coarse  punctures  arranged  in  four  series  and  with  a  slight  fen 
between  the  eyes.  Thorax  longer  than  wide,  anteriorly  constricts 
sides  feebly  arcuate  and  gradually  divergent  to  base,  surDice  densely  m 
coarsely  punctured,  punctures  with  very  short  sette.  Elytra  oblong,  slighl 
narrowed  at  tip,  surface  deeply  striate.  striiB  very  coarsely  and  ottw 
punctured,  intervals  slightly  convex,  narrow,  the  siitnral  with  a  roirj 
coarse  pniioturoH,  punctures  witli  very  short  sot4B,  I'ygidium  n 
cribrate  and  with  short  setje.  Body  beneath  very  dontwly  and  o 
punctured.  Legs  coanwly  punctured  and  with  sliort  seUo.  Length  .13~jfl 
Inch ;  ii-S.a  mm. 

This  Epecivs  occurs  in  every  portion  of  our  fiiuns,  and,  in  fact,  of  I] 
world,  and  is  only  too  well  known. 
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C.  remotepanctatofi  Gy!l.  Schrmh.  Gen,  Cure.  IV.,  p.  079. 
PioeouB,  moderately  shining,   similar  iu  form  to  tbe  preceding,  but 
ore  couvei,  thoras  sparsely  punctate,  punoturea  coarse  and  on  tlie  disc 
«re  or  less  fusiform.    I^lytt-a  deeply  striate,  stris  punctured  at  bottom, 

Bot  serrate,  intervals  subequal  convex,  th«  sutural  with  a  row  of  elongate 
pUTtctuiGS.  Pygidum  coarsely  cribmte.  Body  beneutli  coarsely  but  less 
deuaely  pancturad  than  oTj/ia.    Length  .13-.14  inch  ;  B-S.'*)  mm. 

In  well  preserved  specimens  the  enrOkce  has  line,  short  setw  as  in  tlie 
pivceding,  but  ttiey  aro'much  more  apt  to  be  lost. 

Chwuri  from  Canwla  to  Arizona. 

Other  species  of  Calandra  have  been  from  time  to  time  introduced  into 
our  eoantry  by  ships  from  tropical  ports,  although  none  have  found  per- 
manent lodgment,  as  &r  as  1  am  aware. 

COSaONIDES. 
This  tribe  as  restricted  by  Lacordiiire  ^Genera  vii,  310),  appears  to  be 
entitled  to  higher  rank  than  is  assigned  it  by  that  author,  but  a  discus- 
sion of  the  merits  of  this  view  would  require  a  revision  of  the  entire  family 
and  is  nut  pertinent  to  the  objects  of  the  present  essay. 

The  groups  as  establisbed  by  Lacordaire  appear  hardly  to  bo  of  equal 
value,  and  some  are  composed  of  ratliot  hotorogoaeous  material.  The 
nnall  number  of  genera  represented  in  qui  fauna  renders  it  impossible  for 

to  sugKest  any  clkange  in  tlieir  arrangement  that  would  be  at  all  appli- 
aable  to  the  larger  number  of  exotic  genera. 
Funicle  of  antemuu  4goint«d,  tarsi  5-Jointed Drtophthorides. 

'       "         ■'         5- jointed pENTiiiTiniiDES. 

'       "         '*  7-tJwely  C-jointed. 

UelBstemura  very  sliort,  eyes  placed  on  the  rostrum... Lyuaktides. 

Metastemum  elongate,  eyes  placed  normally Cosbonides. 

Drvophthoridee. 

T  fauna,  hut  one  genus,  remarkable  for  being 
tire  family  in  which  the  tarsi  are  fivo-jointed. 
Drtophthokus,  Schilnli. 
The  antennal  insertion  in  nearer  the  base  than  the  middle  ;  Lacordaire 
a  it  sabmedian.     The  mesostemum  in  our  species  is  not  narrow,  but 
IRUofa  mora  widely  separates  the  coxie  than  tlio  anterior  coxie  are  separated 
e  prostemum.     Lacordaire  says,  "  ifte»oslernum  etroit"  and  " pattea 
mntirUvrt*  auei  largement  liparien,"  and  these  characters  may  really 
list  in  J},  lynifiylon,  from  which  the  generic  description  was  probably 

D.  eorticalis  Say,  Descr.  Cure.  N.  A.  p.  21 ;  Am.  Ent,  edit.  Lee.  1, 
,  303 ;  Boh.  ScUonh.  Gen.  Cure.  IV,  p.  1080. 

Brownish  or  piceous,  opaque.  Rostram  longer  than  half  the  thorax, 
ib-oylindrical,  slightly  dilated  at  tip,  above  slightly  sulcata  at  base,  sur- 
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face  ccBTHelf  punctured.  Head  coaraely  but  sparsely  punctured.  E]rc« 
oval,  trtiDsverM  coarsely  granulated,  situated  at  base  ur  roetrum.  Tliomx 
longer  Ihaa  wide,  strongly  couKtrioted  ii)  front,  Ridea  behiud  the  i^unstru:- 
Ijon  uiuderately  arcuate,  tbeuoe  Bub-parallel  to  baw  wliich  is  slightly 
DOrrower;  surfacu  ooarBoIy  rar'i>)lato>punctate.  SuuteUiini  invihiUli;. 
Klytm  elouguto  oval,  at  base  braader  llian  thorax ;  sides  nrcuAto,  feebly 
converging  to  apex  ;  aurfaoe  deeply  and  broadly  atriat^^,  sttix  coantuly 
puMctui-ed  at  bottom,  intervals  narrow,  carlDiforui  but  obtuse  at  suinmil. 
Body  beueatb  coarsely  but  sparsely  puuctured.  Suture  betwueii  llie  fii-ht 
two  abdiimiuitl  Gegments  deeply  impressed.  Anterior  caxus  roiKlcrutely 
diat&nt,  middle  ooxn  nearly  tbreu  times  oi  widely  separBt«d,  tiinil  coxae 
very  distant,  closely  approiimatiiig  tbe  tnaritiu  of  tlie  elytra.  Iut«r-<.t>Kal 
process  broad,  short,  trunuato  in  fraiit.  Tursi  five  jointed.  Length  .10 
incli  ^  2..^  mm. 

The  fuuicle  of  tbo  antenuie  is  composed  of  four  joints  only,  tl.e  dob 
rather  suddenly  formed  and  -ovul.  This  specitw  from  tbe  tarsal  and 
antonual  clutmcterH,  is  one  of  tbo  moit  easily  known  Rbynchopbor  in  ow 

Occurs  over  our  entire  fauna  east  of  the  Mississippi,  under  btu-k. 
Dryophthofui  hiluberculatut  Fab.  is  said  by  Boheniau  to  occui'  Iti  B 
fomia. 

This  group  is  gharaoterized  by  the  funicle  of  tlie  antuiime  Imving  6ve 
joints.     Tvro  genera  occur  in  our  fauna  which  possess  iiLherwiiw  rallier 
diverse  characters,  one  being  of  tliu  general  aspect  of  Dryophthorti*,^ 
other  of  the  comoiuuer  A/i^nccCu*  type. 
Eyes  small,  rounded,  very  coarsely  granulated,  situated 

ou  the  rostrum.    Elytra  oval Dryotriln 

Eyes  moderate,  oval,  not  very   coarsely   granulated, 
Kitnated  on  lEie  head. 

Elytra  oval,  scape  of  antcnuco  long,  scrobe 8  encro idl- 
ing on  the  eyes  beneath. Amiui 

Elytra  cylindrical,  scape  short,  aerobes  beneath  the 

eyes  posteriorly Wolli 

DnTOTUiBOs,  n.  g. 
Habitus  of  Drj/ojililhonm  MTlirnUt.      Itostrum  niodci'ately  elou 
arcuate,  slightly  llatteued,  at  base  constricted.     Head  suddtuily  brq 
than  the  rostrum,  globular.     Eyes  ftranll,  very  coarsely  gmnulated,  1 
posed  of  about  tneuty  fiicets,  round,  situated  at  tbe  side  of  rostruia 
fifth  from  baiw.    Antennie  inserted  midway  between  the  eyes  and  U 
rostrum,  serobes  moderately  deep  in  front,  lateral,  gradually  1 
infeiior,  not  confluent  posteriorly  and  not  enoroaohing  njion  the  I 
Bcapo  of  anteunai  elongate,  feebly  clavate  at  tip,  as  long  as  then 
joints  together ;  funicle  flve-juintod,  first  Juiut  obconioal,  sUr 
longer  Ihon  the  following,  second  oboonical  sUgbtly  longer  tliui  I 
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joints  8-1^  subequiU  gradually  bi'oader,  club  oral  eligUIIy  flattened,  pubes- 
0«at  attip.  Thorax  longer  than  wide.  SeuteUum  Invisible.  Bljtra  elon- 
gate oval,  narrowed  at  base  and  apex.  Anterior  coxh>  moderately  distant, 
middle  nearly  twice  as  widcrly  scparatml.  liiiul  coiic  very  diKtsnt.  intcr- 
coxal  piocesa  short  truncate  in  front.  Firut  ventral  suture  entirely  oblit- 
erated at  middle.  Taisi  moderately  atout,  alightly  pubescent  boneatli, 
tlie  third  joint  feebly  emarginate.     Metasterimni  moderately  long. 

The  above  characters  wiU  serve  to  dlstingiiish  tliia  genus  from  any 
other  hitherto  described.     It  is  represented  by  o»u  species. 

C  mimeticus,  n.  sp. 

Urownish  or  pioeoua,  opaque.  Rostrum  three-fourths  the  length  of 
thorns,  coai-sely  vailolato-puuotate.  Thorax  one-fourth  longer  than 
wide,  moderately  ouvex,  at  anterior  fourtli  constricted,  sides  moderately 
nrvuate,  base  as  narrow  as  tlie  constriction,  surface  densely  variolato- 
pupctatc.  Elytra  elongate  oval,  broader  than  the  thorax,  humeri  broadly 
rounded,  sides  moderately  arcuate,  at  apical  third  gradually  narrower  to 
tip  ;  surface  broadly  striate,  striw  coareely  punctured,  inteivals  narrow, 
at  summit  with  a  aeries  of  moderately  coarse,  submurlcate  punotures. 
Body  beneath  very  coarsely  but  sparsely  punctured,  legs  coarsely  punc- 
tured, and  with  a  few  short  yellow  hairo.     Length  .10  inch  ;  2.!>  mm. 

This  insect  closely  resembles  DfyophtJiarut  corticalia,  and  might  readily 
be  mistaken  for  it  on  a  hasty  examination. 

Two  specimens  collectijd  at  Key  West,  Florida,  by  Mr.  Edward 
Norton. 

WoLLASTOSIA,  n.  g. 

Head  atout,  olx!onica1.  Eyes  round,  feebly  convex,  moderately  coarsely 
granulated.  Rostrum  slightly  longer  than  the  hcid,  robust,  aub-cylin- 
dricnl,  not  arcuate.  Scrobes  commencing  at  middle,  deep,  rapidly 
becoming  inferior  and  distant  from  the  eyes  poateriorlr.  Antennra 
robust,  scape  short  robust  not  longer  thau  half  the  length  of  the  re- 
maining joints;  funicle  flve-jointed,  Hvat  joint  atout,  longer  than  the 
others,  2-5  nub-equal  broader  than  long  ;  club  round,  aub-truncnte  attip, 
glabrous,  pubescent  at  tip,  composed  almost  entirely  of  the  first  joint. 
Thorax  longer  than  wide,  cylindrical,  but  slightly  narrowed  in  front. 
8cute11um  small,  rounded  at  tip.  Elytra  cylindrical  very  alightly  bi-oader 
than  the  thorax.  Legs  shore,  robust,  tarsi  nearly  as  long  as  the  tibiiE, 
first  and  second  joints  slender,  suboqiuil  third  slightly  broader  but  not 
Itilobed,  fourth  as  long  as  the  preceding  together,  slender.  Anterior  and 
middle  coxa>  feebly  separated,  hind  coxra  distant,  intercoxa]  process  sliort, 
tnb-truncate  in  front.    Metastemum  moderately  long. 

Closely  allied  to  Penlnrlhrum,  but  differs  by  the  position  of  the  an- 
lennal  scrobes,  and  the  more  narrowly  separated  anterior  and  middle 
In  the  present  genus  the  scrobes  pass  entirely  beneath  the  eyes, 
*nd  arc  distant  fram  their  lower  edge.  In  P^tbirtAruin  the  scrobes  attain 
the  eyes. 

A    P.   B.— VOL.   XIII.  3c 
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Dedicated  to  Mr.  T,  V.  WoUaston,  wbo  has  incrossed  our  knowlod 
of  the  CosBOuulea  liy  liis  valuitblo  essay  on  the  genera  and  speciBa  of  l| 
Canaiy  und  >id,][iceDt  inlaiidg. 

W.  quercicola.  (?  Bhsneoiut  qutreieoltti  Boh.  SoLooh.  Gen.  ' 
VIII.,  2,  p,  2S1.) 

Hhiok,  Toebly  ahining.    Rostrum  fias\j  punotuvcd  nt  tip.  more  ooa. 
but  much  1ms  densely  at  base.    Thorax  li>iif,'er  than  wide,  nearly  cylfl 
dricul,  very  slightly  narrowed  in  fiont,  eurfsce  cintmely  but  not  denaif 
pHnctiired.     Elytra  cyliudrical  scarcely  wider  than  the  thorax,  htim 
nioderately  prominent,  surfncd  finely  striate  at  blue,  Ktriffi  much  dee 
at  apox,  TOiili  very  coarse  and  deep  punctures  moderately  closely  plae 
intervals  feebly  convex,  uni-seriately  punctiihite,  tip  of  elytra  with  n 
gin  slightly  pr.ilonged  and  feebly  rellexed.     Body  beneath  black,  faeli 
shining,  coarsely  variotato-punctate.     Li'gs  pleeous  spai'sely  punctaw 
Length  .12  inch  {  3  mm. 

South  Carolina.  Louisiana,  Georgia.     1  quote  the  synonyin  with  a 
duubt,  although  the  specific  dosoriptlon  agrees  very  well. 

AuAUROBOUii'B  Fiiirm. 

A  ?  siteDS,  n.  sp. 

Black,  shilling.    Itostrum  half  as  long  as  thorax,  finely  punctured,  ^ 
with  an  impressed  puncture  belwouit  the  eyes.    Thorax  as  wide  as  loti 
oval,  batio  slightly  wider  than  apex,  sides  moderately  aroiin 
moderately  convex,  coarsely  and  regularly,  but  nut  densely  punotu 
Scutellum  small,  smooth.    Elytra  oblong,  huuien  moderately  promin 
sides  feebly  arcnal«,  sliglitly  broader  behind  tbe  middle,  margin  HiigtaS 
prolonged  at  tip,   and  soniewbat  rcflexed,  surface  finely  striate, 
moderately  punctured,  intervals  (slightly  convex  at  baael  Hat,  finely  II 
serifttcly  punctured.     Body  beneath  shining,  coarsely  and  spavscly  p 
tureil,  abdomen  more  lluely  panctui-ed,    X.engtb  .10  inch ;  3,5  mm. 

I  refer  this  species  with  doubt  to  the  above  genus,  as  the  oliara 
have  never  been  cxpoited  at  sufHtiiont  length    to   dolermino 
definitely.    It  conv»poiids  with  tliv  dosuriptlon  oa  far  aa  it  goes, 
following  characters  are  wldvd  for  tho  present  species,  that  its  porittj 
may  be  determined. 

Kosktrum  slightly  louger  llian  thv  himd,  slightly  aronate.    Scrnbosdi 
begiuuing  at  the  middle  of  tho  I'osLrnm,  encroaching  on  the  oyus  boliliij 
Eyes  oval,  slijihtly  tiausverse,  muderat«ly  isuavcx,  not  coarncty  gra 
lalod.    Anterior  ooxio  very  cloMily  apj^-oxi mated,   iniddlu  modenvtJ 
distant,  hind  coxw  distant,  iiitercoxal  process  short,  slightly  itrauatv  I 
front.    Third  tarsal  joint  moderately  (unni'gluaie, 

Occurs  abundantly  in  Florida. 

The  distinction  between  this  group  and  the  next  is  not  very  n 
marked  in  the  genue,  nlilch  we  have  In  oiir  fauna,  the  only  dlffere 

being  In  the  short  moHuijtemiim  of  the  former,  and  llie  lunj^er 
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nnm  of  tlie  Cossonicles.    Lymaalti  baa  the  ejrea  plaoed  c 
And  as  far  an  our  fuuna  is  coDcenied,  is  the  poiot  of  greatest  diflei'ence, 
but  CiitaUthTu»  at  the  next  group  baa  a  e-iuiilar  etructure, 
,  LvHASTKS   Sclionh. 
Head   globular,  rostrum  separated   from  it   by  a  deep  ctiiistrictioii, 
moderate,   robnjit,   subquadraugular,   rounded  at  the   angles,   arcuate  ; 

^  aerobes  commencing  a  abort  diHtance  fiom  the  tip,  oblique,  visible  only 
fn  front.  Aiiti^nna!  anteiior,  moderately  robust,  scape  gradually  clavat«, 
nearly  attaining  the  eyes  ;  funiclo  savon-joiDted  ;  1-3  elongate,  obconia, 
the  former  longer,  3-T  transverse,  closely  pbtccd,  increasing  gradually  in 
width ;  mass  moderately  large,  subglobular,  compact.  Eyes  situated  on 
the  rostrum,  lateral,  small,  depressed,  narrow,  obliquely  transverse. 
Thorax  oblong  quadrate,  depressed,  suddenly  and  for  a  short  diKtanoe 
narrowed  in. front,  truncate  nt  apex  s^d  base.  Bcutellum  invisible. 
ElytrA  moderately  convex,  gradually  declivous  behind,  narrowet  at  pos- 
terior third,  not  larger  at  base  than  thorax  and  feebly  omarginate- 
LegB  moderate,  anterior  coxse  feebly  separnted,  thighs  gradually  in  mass, 
the  anterior  more  strongly  than  tbo  othoTs  ;  tibiae  narrow,  a  Utile  com- 
proseed,  slightly  arcuate  at  the  extremity,  which  is  mucranate.  Torsi 
■hort  filiform,  fourth  joint  long,  claws  slender  parallel.  Mesosternum 
narrow,  linear.     Form  oblong,  elongate,  unequal. 

The  above  duscriptiou  of  the  genus  is  copied  from  Laoordaii'e  as  tUo 
■peciuB  is  unknown  to  me  in  nature. 
L.  BCrobicoUiB  Gyll.  Schonh.  Gen.  Cure.  IV.,  p.  1066. 
"Elongntns,  augustus,  subdepressus,  nigropiceus,  nitidus,  parce  cinereo- 
■etulosus,   antcnnis  pcdibn-sque  dilutius  ferruginois ;   rostro  porreoto, 
seriatim  rude  puoctato ;   thornce  oblongo,  disperse   varioloso-punctato ; 
elytris  remote   punctato-strlatis,    interstitiis   angustis,    puuctuUs   valde 
iTeiuotis  adspersis,  setulis  parvis  ciuereis,  pneserLim  versus  apicem  «d- 
spersa.     Corpus  subtus  profuude  disperse  puactatum,  nigro  piceum.'' 
or  the  size  and  facies  of  Brycphlhorui. 

For  a  time  I  supposed  the  insect,  which  has  been  described  ou  a  pro- 
vions  page  aa  Dryolribut  miinelicut,  to  be  Lyiaante*,  of  which  it  has 
many  of  the  characters ;  but  their  identity  cannot  be  for  a  moment 
suspected  without  admitting  inaccuracies  on  the  part  of  Schooherr  nnd 
Lacordaire  which  are  almost  inconceivable,  although  the  latter  author 
■tatea  in  the  table  (Geuora,  VII.,  p,  8SS)  of  genera  that  Lymanttt  i»  eye- 
lew,  and  on  a  subsequent  page  {p.  U3:i)  the  eyes  and  their  position  are 
carefully  describe. 

COSBONIDES. 
Funiola  of  the  anteoua)  Hoven  jointed.     Eyes  normally  placed.     Meti' 
nemam  at  least  moderately  long. 

The  above  is  all  that  can  bo  said  in  g«neral  of  the  genera  which  com- 
pcMO  this  group.  Many  of  the  genera  are  extremely  closely  allied,  and 
u  bat  few  are  known  to  me  iu  nature,  I  have  been  compelled  to  rely 
eatirely  on  the  books. 
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Oar  genera  are  as  foDowB : 

Roetmm  alwaya  longer  ttian  the  liead. 
Elytra  narrowed  at  baae  and  apex,  form  oral.   Anterior 
oozn  narrowly  eeparated. 
Eyes  di8tinot»eoapeieBting  at  a  distance  from  tSiem..       ElssiopCii. 
Elytra  iMuraUel,  cylindrical,  or  sUgbtly  depressed. 
Scape  of  antemuB  imfdnging  on  the  eyes  when  at  rest 

Anterior  cozn  distant OoiSQBiiii 

Anterior  cox»  Tory  narrowly  separated FUcBopbsgm. 

Scape  resting  at  a  distance  from  the  eyes. 

Fonide  seren  Jointed Rhynodlii0- 

"       six         ««     Hexarthnun- 

Rostrum  shorter  than  the  head  and  rery  stoat. 

Lateral  lobes  of  suhmentam  prominent  anteriorly. ...    .  Stenoscelis^ 

Cossonos  and  Rhyncolns  are  especially  difficalt  to  separate,  as  tfa^^ 
ikct  of  the  scape  impinging  on  the  eyes  when  at  rest  appears  to  depend- 
in  great  part  to  the  length  of  the  scape  itself,  and  also  on  the  slae  of  tito-"^ 
ejes.    Khyncolos  has,  howerer,  the  rostram  more  robast,  and  in  oor'^ 
species  not  much  longer  than  the  head  and  feebly  narrower. 

ELABSOPm,  n.g. 

Rostrum  stout,  feebly  arcuate.  Antemud  median,  scape  rather  slender 
feebly  elavate  to  tip,  funide  seyen-jointed,  first  joint  short,  stouter 
than  the  following,  joints  3-7  gradually  and  very  feebly  broader,  mass 
oval  rather  abruptly  formed,  truncate  at  apex.  Eyes  small,  oval,  flat, 
coarsely  granulated,  and  distant  from  the  scape  when  the  latter  is  at 
rest.  Thorax  slightly  wider  than  long,  sides  strongly  arcuate,  apex  and 
base  truncate.  Scutellum  invisible  between  the  elytra.  Elytra  convex, 
oblong  oval.  Legs  moderate,  anterior  and  middle  coxie  extremely  narrowly 
soimmtcil,  hind  cox»  moderately  distant,  intercoxal  process  rounded  in  « 
trout.  Femora  feebly  clavate,  slightly  compressed,  tibiie  moderately 
oonipressod  with  strong  falcate  process  at  outer  angle,  inner  angle  with 
sliort  spine.  Tarsi  slender,  nearly  as  long  as  the  tibite,  first  joint  nearly 
equal  to  the  fourth  and  longer  than  2  and  3  together,' the  latter  subequal, 
the  third  being  slightly  shorter,  not  bilobed,  fourth  slightly  longer  than 
the  first,  and  with  small  claws. 

This  genus  is  closely  allied  to  Lipommatt^  WoU.,  and  differs  in  the 
presence  of  eyes,  the  more  slender  antennae  and  tarsi.  Other  differences 
pn>bubly  exist  which  might  be  detenmned  on  comparison.  The  anterior 
coxR)  are  more  prominent  than  is  usual  among  our  Cossonides. 

E.  marinus,  n.  sp. 

Form  moderately  robust,  color  ferruginous  or  brownish,  shining.  Ros- 
trum longer  than  the  head,  stout,  feebly  arCuate,  slightly  elliptical  in 
transverse  section,  coarsely  and  densely  punctured  at  tip,  median  line 
smoother,  head  sparsely  punctate.  Thorax  slightly  broader  than  long, 
anteriorly  narrower,  sides  rather  strongly  arcuate,  basal  angles  rounded. 
Elytra  oblong  oval,  oonvex,  posteriorly  rapidly  declivous,  sides  clasping 
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the  body,  surface  with  striie  of  coitrEc  punctures  at  bnse,  punctures  re- 
placed gradually  toward  apex  by  rounded  tubercles.  Body  beneatb  finely 
ftlutaeeouH  and  obsoletely  sparsely  punctate.     Length  .13  inch  ;  ii  win. 

This  species  is  totally  unlike  anything  in  our  fauna,  and  bears  consid- 
erable resemblance  to  the  figure  of  Maoeenut  BeinkkianHt,  Wull.,  Trans. 
Eut.  Soc.  Lond.,  n.  s.  Vol.  V.,  pT,  IB,  fig.  6. 

Occurs  on  the  sea  beach  near  San  Francisco.  Bpecimena  have  been 
Bent  me  by  Messrs.  Edwards  and  Bebrens. 

CosaoNTB  Clairv. 

The  species  of  Cossonus  may  be  divided  into  three  groups  which  may 
have  generic  value : 

Rostrum  dilated  at  tip.     Body  more  or  less  depressed A. 

Rostrum  not  dilated  at  tip. 

Body  linear,  strongly  depressed.     Scape  of  antennie  barely  at- 
taining the  eyea.    Itostrum  porrected B. 

Body  convex.     Scape  of  anteoiue  impinging  on  the  eyes  when 


This  group  may  be  considered  to  repre-sent  the  typical  Cenonut,  The 
Tostmm  is  always  distinctly  dilated  at  tip,  the  antennal  scorbes  deep  and 
the  ridge  forming  their  lower  boundary  always  visible  from  the  front. 
The  species  all  resemble  each  other  very  closely  and  are  difficult  to  sepa- 
nte: 

rax  ti'uncate  at  base.     Antennae  post-median Bohemanni. 

Thorax  bi-sinnate  at  base.     Antennie  median. 
Thorax  broader  than  long,  sides  arcuate,  surface  very  un- 
equally punctured platAlea. 

Tbotnx  longer  than   wide,   sides   very  feebly  arcuate  or 
straight. 
Base  of  thorax  with  slight  tuberosity  opposite  the  scu- 
tellum. 
Basal  portion  of  rosti-um  longer  tlian  the  dilated  por- 
tion   subat«atuB. 

Basal  portion  equal  to  the  dilated  portion. 

Thoi'ax  narrower  than  the  elytra,  with  coarse  dis- 
tant punctures,  clytral  punctures  coarse. 
Thorax  sub-da  pressed  without  concavity piniphilus. 

C           Thorax  longitudinally  convex,  median  line  slightly 
concave  liehind concinnos. 
■    Thorax  as  wide  as  the  elytra,  punctures  coarse  but 
^fe          not  distant,  clytrot  punctures  finer,  serrate. 
^P      Color  black,  strine  deeper  and  broader  at  base. . . ,        urenutiis. 
W        Color  pieeouB,  striio  scarcely  deeper  and  broader 
at  base 
Thomx  with  median  line  at  base  sub-cariniform. 
Baeal  portion  of  rosti'um  scarcely  ei^ual  to  the  apical,  impiesaifrons. 
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C.  BohemBsmi  plataleOft  Boh.  Soh.  Oen.  Cure  lY.,  p.  M8. 

**  Nigpro-pioeusi  nitidnSy  glaber»  rapra  depUumtiUi  mnteimiii  tibQii 
tarsisque  ferrugineU ;  rottro  capite  duplo  longiori,  tennioiiy  apioe  miim 
Bensim  dilatato ;  thoraoe  latiori  sabquadrato^  antioe  eridentor  ooaratato, 
supra  in  ipsa  basi  obsolete  bis  impresso,  dorso  remote  lateribus  eiebn 
punctato ;  elytris  proftinde  punotato-strtatis,  interstitiis  lattoribua  n^fls 
oonvexis." 

This  species  is  unknown  to  me  in  nature*  The  antennn  are  mid  to  be 
post-median  (?)  and  the  sides  of  the  thorax  nearly  straighti  the  base  of 
the  thorax  is  also  truncate.  ,It  is  certainly  not  the  species  deeoribed  by 
Say,  as  the  elytra  are  distinctly  wider  than  the  thorax  In. the  latter.  I 
have  copied  Boheman*s  diagnosis  with  the  change  of  name  rendered 
necessary  by  the  erroneous  identification. 

C.  platalea  Say.  Descr.  Cure  N.  A.,  p.  24;  Am.  Ept.  edit.  Lee.  1, 
p.  292. 

Black,  shining.  Rostrum  longer  than  half  the  thorax,  moderately 
arcuate,  apex  quadrangularly  dilated,  basal  portion  longer  than  the 
apical,  cylindrical,  slightly  compressed,  surface  sparsely  punctured,  at 
base  not  sulcate.  Thorax  as  wide  as  long,  apex  rather  suddenly  nar- 
rowed, base  feebly  bi-sinuate  and  on  each  side  of  middle  slightly  im- 
pressed, sides  strongly  and  regularly  arcuate,  surfiMte  flattened,  unequally 
punctured,  punctures  at  the  sides  denser  and  finer,  at  middle  coarser  and 
more  sparsely  placed.  Elytra  broader  than  the  thorax,  flattened,  striate, 
striffi  coarsely  and  serrately  punctured,  intenrals  fiat,  very  minutely  uii- 
seriately  punctulate.  Body  beneath  sparsely  punctured.  Length  .24 
inch  ;  6  mm. 

This  is  the  only  species  in  our  fauna  in  tliis  group  in  which  the  sides 
of  the  thorax  are  regularly  arcuate. 

Occurs  in  the  Middle  States,  under  bark. 

C.  subareatus  Bob.    Schonh.,  Gen.  Cure.  YIII.,  2,  p.  26G. 

Difiers  from  platalea  as  follows  : 

Rostrum  at  base  with  a  distinctly  impressed  puncture.  Thorax 
longer  than  wide,  apex  moderately  constricted,  sides  in  front  arcuate,  at 
middle  parallel ;  basal  angles  rounded.  Elytra  scarcely  wider  than 
thorax,  striate,  striaB  coarsely  and  seiTately  punctured,  intervals  convex 
punctulate  as  in  platalea.  Body  beneath  sparsely  and  rather  finely  punc- 
tured.    Length  .20  inch  ;  5  mm. 

The  sides  of  the  thorax  are  more  densely  punctured  than  the  rest  of  the 
surface,  within  this  the  punctures  are  fine  and  much  sparser,  and  along 
the  middle  the  punctures  are  coarser  and  rather  deeply  impressed,  espe- 
cially near  the  base.  This  and  the  preceding  species  have  the  club  of  the 
antennae  much  more  suddenly  formed  and  the  funicle  more  slender  than 
in  any  of  the  species  which  follow. 

Occurs  from  the  Middle  States  to  Kansas. 

C.  piniphilus  Boh.  Schonh.  Gen.  Cure.  IV,  p.  1002 ;  Mann.  Bull. 
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MoHo.  1S45,  II,  p.  SdS ;  terobieulatitt  Lee.     Proc.  A-cnd.  18ri9,  p.  383 ;  Col. 

ausas,  p.  IS ;   ?  ealifofnirtM  Motsoli.  Bull,  Miisc._  184.),  1,  p.  W. 

Blaulc,  likiuing.  Itoatrum  scarcely  longer  tlinn  half  the  Utcirax,  Apical 
portiou  quadraugularly  dilated  and  longer  thau  tbe  basal  portion,  BiU'faco 
eparBely  punctured,  feebly  canaliculate.  Tborux  ublong,  narrower  in 
front,  Eidesfeeblj  arcuate  and  gradually  diverge ut  to  bikHe,  apex  truncate, 
base  feebly  bi-Biuuate  and  on  eaah  si^e  feebly  inipressud,  median  liue  Im- 
punctured,  Murface  feebly  depressed,  coarsely  and  deeply  but  Hparsely  punc- 
tured. Elytra  slightly  wider  tban  the  thorax,  Burfaoe  feebly  depressed, 
deeply  striate,  atriui  wider  and  deeper  at  base,  coarsely  punctured,  inter- 
vals moderately  convex,  very  raiuul«ly  sparsely  piinclulale.  Body 
beneath  black,  shining,  spaiiiely  punutui-ed.     Lengtli.l4-,lMiucli;  y.5-1..1 

This  species  reserableH  ermalui,  Imt  may  be  readily  known  from  all 
the  species  which  follow,  by  the  punctures  of  the  stria>  being  coarse 
and  each  one  distinct,  all  the  others  having  the  puuctureH  finer  and  very 
cluiiely  placed.  1  have  beroi*e  me  a  typical  specimen  sent,  by  Mannerbeim 
and  also  the  type  of  aerobic lUaliif,  sind  tim  only  observable  diRerenue  being 
in  tbe  better  develuiied  form  of  the  Intter,  the  former  being  smaller  and 
pioeo-rufous. 

Occurs  in  California  and  Oregon. 

C.  ooncinBUB  Boh.  Sch6n.  Gen.  Cure.  IV,  p.  1006. 

Moderately  convex,  bhiclc,  shining.  Hoatrum  not  as  long  as  half  tbe 
tliorax,  cjuadrangularly  dilated  at  apical  portion  which  is  longer  than 
the  basal,  surface  sparsely  punctured,  base  canaliculate,  thorax  moder~ 
*t«ly  convex,  longer  thau  wide,  median  line  slightly  depi-cHsed,  sides 
moderately  strongly  arcuate,  base  feebly  bi-sinuate,  surface  ouarsely  and 
deeply  punctured  over  the  entire  surface  and  in  the  basal  impi-esi-ions 
cribrate.  Elytra  not  wider  tban  the  tbarax,  moderntoly  convex,  deeply 
striate,  stiiie  coarsely  and  serrately  punctured,  intervals  moderately  oon- 

ix,  at  apex  flatter.     Body  beneath  moderately  punctured.    Length  .18- 

3  inch  j4.y<^.3inm. 

Bohem&u  says  the  antenna  are  post-median  and  the  third  and  fourth 
kbdominal  segment  smootli,  neither  of  wMch  can  I  detect.  This  species 
may  be  kuown  by  its  much  more  cuuvex  tliorax  than  any  other  in  the 
present  group. 

Ooonrs  from  Canada  to  Ocorgia  and  Missouri. 

It  is  possible  that  the  species  so  well  descrilied  by  Boheman  (and  to 
which  the  above  is  equivalent)  as  conti'nnui  is  really  the  true  eoriieolu 
Say,  but  as  Say's  types  are  not  extant  and  the  description  may  be  cun- 
«trued  to  BE  either  the  present  or  the  i"-x.t,  I  do  not  deem  it  advLsible  to 
eomplicate  the  synonymy  by  any  change  based  on  mere  opinion. 

C.  corticola  Say,  Cure.  N.  A.,  p.  24 ;  Boh.  SchiVn.  Gen.  Cure.  IV. 
p.  1005. 

Pioeous,  elongate,  sub-depressed <     Rostrum  not  as  long  as  half  the 
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thorax,  modemtely  punctiu'ed,  at  base  an  impreEGed  puncture  sometimes 
prolonged  into  a  short  groove,  at  apex  feebly  dilated,  basal  portion  sliortcr 
tliau  the  apical.  Thorax  oblong,  Teebly  constricted  at  apex,  sides  in 
front  feebly  arcuate,  at  middle  nearly  EAraJRht  and  blightly  divergent, 
base  slightly  nurrowed  and  bi-sinuatc,  eurrac«  depressed  at  sides  moder- 
nt«ly  closely  piincliired,  disc  at  centre  frequently  impunclured,  toward 
llio  base  conivcly  punctured.  Elytra  elongate,  parallel,  sometimes 
narrower  than  the  thorax,  Kurface  deeply  striate,  stria;  seriately  punctured, 
intervals  narrow,  at  apex  flat,  finely  uni-seriatelypuQctiilate,  body  Iwiieath 
piceouE,  shining,  coarsely  and  on  the  thorax  densely  punctured.  Length 
.lfl-.20inch;  4-5  mm. 

This  species  has  the  facies  of  being  the  most  elongate  of  the  seolion. 
The  thorax  is  more  sparsely  and  irregularly  punctured,  the  coarser  puiiu- 
tures  at  base  being  so  aiTanged  as  to  give  the  ante-scutellar  tuberosity  the 
appearance  of  beiug  prolonged  into  a  carina.  The  elytra  are  also  less 
deeply  and  broadly  striate  than  in  the  preceding  apeuies. 

t>ccur8  more  abundantly  in  the  Gulf  States. 

C.  crenatus,  n.  sp. 

Black,  shining.  Rostrum  shorter  titan  half  the  thorax,  moderately  coarse- 
ly and  deeply  punctured,  at  base  feebly  canalicnlate,  apex  feebly  quad- 
rangularly  dilated  and  longer  than  the  basal  portion.  Thorax  oblong, 
anterioi'ly  feebly  constricted,  sides  in  front  moderately  an^uate,  at  middle 
feebly  arcuate  or  nearly  straight,  at  base  narrower,  base  bi-sinuate.  sur- 
face feebly  depressed,  coarsely  deeply  and  moderately  closely  punctured. 
Elytra  not  wider  than  the  thorax  and  twice  as  long,  surfacedeeply  striate, 
striat  deeper  and  broader  at  haw,  moderately  coarsely  and  serrately 
ponctured,  intervals  convex,  narrow,  with  a  single  series  of  very  minute 
])iinotures.  ]Ii>dy  beneath  black,  shinin<;,  coarsely  and  moderat«ty  densely 
punctured.    Legs  piceo-mfous.     length  .10-.20  Inch  ;  4-5  mm. 

This  species  resembles  jii'nip/tiJiM,  but  the  latter  has  tlie  thorax  very  evi- 
dently narrower  than  the  elytro  and  the  punctures  moderately  distuiUy 
placed. 

Occurs  in  Northern  Califorata  and  Oregon,  under  pine  bark. 

C.  impressiftvns  Boh.  SchiSn.  Gen.  Cure.  IV,  p.  ICWl, 

Itlack  or  piceouH,  shining.  Itostrum  scarcely  as  long  as  half  the  thorax, 
sparsvly  punctured,  apical  portion  very  feebly  quodrangiilarly  dilated  and 
distinctly  lon^Br  than  the  basal  portion,  vertex  with  a  deeply  imptvsKed, 
puncture  slightly  above  the  eyes.  Thorax  oblong,  narrower  in  front, 
sides  feebly  aicuate  from  apex  to  base,  the  latter  slightly  narrower, 
bi-alnuate,  surface  conrsely  punctured,  at  sides  slightly  more  densely, 
median  liue  at  base  distinctly  oarinifonn.  Elytra  not  wider  than  the 
thorax,  mnderat«ly  convex,  deeply  striate,  strire  moderately  coarsely  and 
serrately  punctured,  intervals  narrower  at  base,  acute,  at  apex  bruader 
and  flat,  indistinctly  noi-seriately  punctulate.  Body  benentb  sparsely 
punctured.    l,ength  .12~.14  inch ;  3-;i.S  mm. 


TUis  species  is  the  Bmallest  nf  tlic  present  rocUou  aud  in  rejidily  kiioTin 
by  the  sul)-cariiutt«  median  lino  at  Iiiihl>. 

Penusylrania  (BoheDian)  iiiiJ  t'loriilji. 
B. 

Tills  group  contiiinH  one  vei'y  Bniall  sjieoiea  of  elongate  fonn,  rufona 
color,  aiid  with  the  rostrum  purrected.  The  scape  ofllie  antenna)  barely 
attains  tli«  eyes,  the  stTobes  deep,  very  gradually  beiuiming  iiirerior  aud 
more  widely  separated  thjin  usual  in  the  genus.  Tlio  anterior  coxm  are 
widely  Beparatt-d. 

The  uniijue  species  is  referred  with  doutt  to  Phlaophagiia  by  Boheniaii, 
but  the  distant  anterior  coxie  forbids  eucL  a  reference. 

C.  pallidua  Boh.  Schouh,  Gen.  Cure.  VIII.,  3,  p.  370. 

LineHr,  rufo- testaceous,  depressed,  shtniug.  Rostrum  cyliudrical, 
fieehly  arcuate,  slightly  longer  than  half  tho  thorax,  sparsely  punctured, 
and  with  an  impressed  point  between  the  eyes.  Thorax  oblong,  sides 
gradually  divergent  from  apex,  base  slightly  narrower  and  feebly  arcuate, 
surface  depressed,  sparsely  punctured,  punctures  finer  in  front.  Elytra 
■lightly  wider  than  tlie  base  uf  tboniic,  depreitaed,  striate,  stris  deeper 
•tA  apex,  moderately  punctured,  intervals  moderately  convex,  very 
^minutely  uni-seriately  puuctulato.  Body  beneath  sparsely  puuctui-ed. 
Lensth  .06  inch  ;  \.!i  mm. 

This  is  the  smallest  Cossonide  in  our  fauna,  iind  Is  probably  the 
-Smallest  Curculionide. 

Oocurs  from  the  District  of  Columbia  southward. 

C-. 

Tho  rostrum  is  cylindiical,  slightly  arcuate.  Scjvpe  of  antenme  itn- 
ipingiug  on  the  eyes,  scrobes  moderately  deep,  rather  widely  separated 
ftt  their  termination  beneath. 

The  species  of  this  group  appear  to  approach  closely  to  Phliropkagut, 
(rom  which  they  differ  in  the  widely  separated  anterior  cox».  From  all 
the  CossonuB  which  precede,  they  differ  in  their  mure  convex  foi^ii  and 
more  robust  facies.  I  can  find  no  character  woilhy  of  being  made  use 
«f  to  separate  the  xpecies  geneiically. 

Three  species  fonn  tliiii  group,  two  of  small  size  and  a  third  is  the 
lErgest  iu  the  entire  genus  in  our  fauna. 
Thorax  oblung,  aides  arcuate. 

Color  block,  species  largo  (.311  inch) , subeyliudricus. 

Iliorax  wider  tbau  lung.  Bides  strongly  arcuate. 

Color  rufo-piceoUB.  S)>ecieH  small  (.13  inch) piiiguis. 

.Tli0T»x  conical,  sides  very  feebly  arcuate. 

Color  piceouH,  s|)ecies  small  (.07  inch) duhius. 

k   C.  Bul3cylindricus,  n.  sp. 

Blade,  ibiniug,  form  subcyliodrical.  Rostrum  slightly  longer  than 
the  thorax,  very  feebly  arcuate,  texete,  surface  modeistcly  punc- 
l.  p.   8.— VOL.   XKI.   3d 
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lured,  finely  ratnaltculate  and  witU  an  impresBed  pundfiire  between  the 
eyes,  Aiitennte  stout,  sligbcly  pott-inedian,  club  scarcely  bi-oodei'  1hiin 
the  funicle.  Thorax  longer  thau  wide,  apex  feebly  QOUMtriclcd,  siden 
urcuiite,  ba«e  slightly  naiTOwer  and  feebly  bi-smuate,  aurface  convex, 
coarsely  punctured,  median  line  and  an  oviil  space  on  »io1i  aide  in  front 
of  middle  smooth.  Elytra  not  nider  than  the  thorax,  nearly  cylindilcA^ 
Burface  striitto,  Htrito  miMlerately  deep,  moderately  coaisely  but  not  aer- 
ratol;  punctured,  intei'vals  feebly  convex,  irre^laily  bl>seriate1;  punc- 
tured, at  apex  more  i-ngulose.  Body  beneath  modemtely  puncturud. 
Length  .20  inch  ;  U.3  mm. 

Thi»  species  is  the  largest  of  the  tribe  in  our  fauna,  and  besides  the 
oharocters  above  given,  differs  from  every  other  C'lssonuH  in  havinK  Ilie 
inner  angle  of  the  tibiie  Bpiuiform.  The  male  before  me  has  the  tihiw 
sparsely  fimbriate  within. 

One  specimen,  Delaware. 

C.  pinguis,  n.  ap. 

Reddish  brown  or  piccous,  feebly  shining,  form  moderately  rohust. 
nostrum  longer  than  half  the  thorax,  cylindrical,  feebly  arcuate,  apai'sely 
panctured,  between  the  eyes  an  elongate  inipreiwed  point.  Thorax  as 
bi*ond  as  long,  anteriorly  moderately  [constricted,  sides  strongly  arcuate, 
base  slightly  narrowed,  feebly  bi-ttiiiuute  and  with  an  ubsulet«  iiupressiOD 
in  front  of  the  soutellum,  surface  moderately  and  evenly  punctured. 
Elytra  not  wider  than  the  thorax,  moderately  convex,  atrlie  moderately 
deep,  at  base  punctured  but  neither  coarsely  nor  closely,  punctures  ut 
apex  obsolete,  iiitervaln  moderately  convex,  indistinutly  punotulate. 
Body  beneath  sparsely  punctured.  Anterior  tibiic  uinuate  within.  Length 
.12  inch  ;  3  mm. 

The  oigliih  stria  is  slightly  obliiiue  and  joins  the  seventh  sUglilty 
behind  the  humerus,  the  interval  between  the  ninth  and  marginal  striw 
is  reduced  to  an  extremely  narrow  cari:ia.  The  union  of  the  stria!  7-8  Is 
an  unusual  character  in  Contonut,  hut  is  the  usual  form  in  lihj/neola*. 

Occurs  in  Georgia  and  Florida: 

C.  dubius,  n.  sp.  • 

Tleddish  brown,  feebly  shining.  Rostrum  as  long  as  half  the  tlionuE, 
slightly  broader  at  tip,  sparsely  and  at  base  more  coarsely  punctured. 
Anteniue  median,  club  oval  sub-acute  at  tip.  Thorax  slightly  longer 
tlian  wide  at  base,  Mtn  very  feebly  arcuate  and  gradually  divergent 
posteriorly,  base  feebly  hi-eiiiuat«,  aurface  moderately  ronvus.  coai'sely 
but  not  densely  punctured.  Elytra  at  base  slightly  wider  than  thu 
thorax  and  sligLtly  wider  behiml,  shies  straight  at  apioil  fourtli  obliquvty 
narrowed,  apox  apparently  slightly  prolonged  and  ohtuiioly  rouudi-il, 
surface  striat*!,  slrliu  moderately  deep  and  coarsely  and  aub-M)rla'ely 
punctured,  intervitU  moderately  convex,  finely  uni-seriatcly  puuctulatt- ; 
outer  strite  as  In  the  proooding  species.  Body  beuuatli  coanwly  punctured. 
Length  .(IT  Inch  ;  l.Tn  mm. 

The  tliird  joint  of  the  tarsi  js  slightly  more  dilated  than  tho  second. 

One  s)>ecinien  from  Illinois  or  SIIhsouH. 


M.I 


From  Uie  descriptionB  and  remarks  on  tlie  four  last  species,  it  will  be 
seen  that  each  poaMuea  oharacterB  mun:  or  less  at  vartanoe  with  tme 
Dowonus,  aud  it  is  possible  that  some  might  be  I'efeired  to  genera  Jili'oady 
known,  or  to  new  genera.  At  pi-cseut  I  am  totally  dependant  on  the 
books  for  tnj  knowledge  of  the  Cossonides,  and  prefer  placing  these 
•penies  as  at  present,  until  an  opportunity  is  afforded  for  a  direct  exami- 
nation of  representatives  of  genera  unknown  to  me  in  nature. 
PnL<E0PiiAGf8  Schonh. 
Scape  of  antennffi  impinging  more  or  less  on  the  eyes.  Rostrum  mod- 
erately long.  Anterior  coxw  narrowly  separated,  prosternum  linear. 
TLird  tarsal  joint  moderately  diluted  and  slightly  eroargiuate  at  tiih 

The  species  representing  this  genus  in  our  fauna,  are  closely  related  in 
ibrm  to  tlio  section  Cavlotrupit  Well. 

Two  speciee  occur. 
Sody  black,  thorax  densely  punctured. 

Elytral  strite  deep,  coarsely  serrately  punctured apionides. 

3ody  reddish-brown,  thorax  sparsely  punctured. 

Elytral  sirvea  broad,  not  deep,  punctures  coarse  not  serrate,      minor. 
Ph..  apionidea,  n.  sp. 

Black,  mo<lei'ately  shining,  form  recalling  Apton.  Ilostrum  as  long  as 
lialf  the  thorax,  very  feebly  aronato,  cylindrical,  slightly  flattened  at 
apex,  moderately  punctured.  Thorax  very  little  longer  tbau  wide,  very 
■li}(btly  narrowed  at  apex,  sides  moderately  arcuate,  base  very  feebly 
'bi-shmate,  disc  convex,  coarsely  and  closely  punctured.  Elytra  broader 
n  the  thorax,  sides  feebly  aruuate,  a)iox  slightly  prolonged  and  ob- 
"tiiMly  rounded,  surface  convex,  deeply  and  rather  broadly  striate,  stritc 
LS  deep  at  apex  as  at  base,  cairsely  and  serrately  punctured,  intervals 
wer  than  the  strioj,  convex  and  Hliglitly  irregular  on  their  summits. 
Xody  beneath  coarsely  and  densely  punctured.  Length  .12  inch  ;  3  urn. 
The  aspect  of  this  species  is  that  of  an  Apion.    The  lateral  striie  are 

\  and  not  abbreviated  behind  the  hnmei'al  prominence. 
One  specimen  in  the  cabinet  of  Mr.  II.  Vlke,  collected  in  Pennsylvania. 
Ph.  minor,  n.  sp. 

Reddish-brown  or  somewhat  paler,  shiuing.  Rostrum  half  the  length 
vf  the  thoiux.  atoiit,  not  arcuate,  sparsely  punctured.  Thorax  slightly 
longer  than  wide,  sides  moderately  arouate,  and  gradually  broader 
behind  the  middle,  base  narrower  and  very  feebly  hi-sinuate,  disc  convex, 
DRtsely  and  evenly,  but  not  densely  punctured.  Elytra  wider  than  the 
Miorax,  sides  parallel,  apex  broadly  rounded,  surface  convex,  striate, 
D  not  deep  and  gradually  feebler  to  a|>ex,  coarsely  but  not  serrati-W 
^nctured,  becoming  obsolete  toward  apex,  intervals  feebly  convex,  uni- 
Wiiately  punctulate.     Body  beneath  sparsely   punctured.     Length  .09 

The  eighth  stria  is  slightly  oblique,  and  joins  the  seventh  behind  the 
buneTus. 


Horn,] 


444 


Widelj  distributed  but  not  common,  occarB  in  Peunsylvania,  DistH 
of  Columbia  and  Nebraska  (Ulkc). 

Rhtncolcb  Germ. 
Rostrum  slightly  longer  tban  the  lieiul,  robust,  not  or  very  feebly  itrcu- 
ato.     Antennas  robust,  scape  unusally  short,  not  impinging  on  the  oyes, 
joints  of  funicle  transverse,   club  not  very  abruptly  formed.     Aiiterii 
coxHi  distilnt. 

Uur  Bpecieg  arc  all  of  mudei-ately  elongate,  sub-cylindrical  furm,  ■ 
are  diatiDguished  in  the  following  manner  ; 
Anterior  coxto  distant,  as  widely  aepojrated  as  the  diameter 
of  tlie  coxal  cavity. 
Form  linear,  body  beneath  sparsely   punctured ;  lateral 

etriie  entire protraotil 

Anterior  coxai  not  widely  separated,  prostemum  frequently 

Funicle  of  antennio  very  steut,   second  joint  very   short, 
joints  2-7  very  transverse. 

Elytra  deeply  striate,  punctures  coarse  and  serrate oregonenl 

Funicle  moderately  stout,  second  joiut  at  leaut  as  long  as 
the  third,  joints  2-7  moderately  transverse ;  elytra 

Bostrum  slightly  flattened,  more  or  less  sulcate. 
Species  .14  iucli;  first  two  ventral  segments  very 

densely  and  coarsely  punctured. brunnM 

Species   .10  inch;  first   ventral  very    sparsely  punc- 
tured, second  nearly  smooth 

Rostrum  convex,  not  sulcate. 
Species  .08-.10;  first  two  venti-al  segments  with  coarse 
sparse  punotures. aneulu 

H.  protraotus,  n.  sp.  

Purni  slender  elongate,  piceous,  moderately  shining.  Rostrum  nar- 
rower than  the  head,  and  slightly  longer,  surface  moderately  punctured, 
feebly  convex,  not  sulcate.  Eyes  moderately  prominent.  Funicle  of 
antenuiB  moderately  stout,  second  joint  equal  tn  the  third.  Thorax 
slightly  longer  than  wide,  narrower  in  front  than  behind,  sides  very 
feebly  arcuate,  base  slightly  narrowed  and  feebly  aruuate,  surfaee  modcr> 
ately  convex,  spaniely  and  not  coarsely  punctured.  Elytra  broader  Ihan 
the  thorax,  and  more  than  twice  as  long,  sides  parallel,  slightly  B 
rowed  to  apex,  surface  moderately  convex,  discAl  strige  nearly  obeoM 
lateral  striie  more  distinct  and  entire,  stri:B  moderately  punctured,  d 
Intervals  fiat,  transversely  wrinkled,  lateral  intervals  slightly  c 
Body  beneath  sparsely  punctured.  Anterior  coze  distant.  Legs  n 
Length  .10  inch  ;  2.5  mm. 

Easily  knovin  by  its  more  slender  form,  distant  front  COxi 
entire  lateral  stria-. 

Occurs  at  Fort  Tejon,  California,  under  oak  bark. 


Sub-cylindrical,  piceous  black,  feebly  shining.  Rostrum  slightly 
longer  tbantho  head,  moderately  convex,  coareely  punctured  with  short 
median  smooth  apace.  Eyes  moderately  prominent.  Fuuicle  of  anteunoi 
Etout,  juiuts  short  transverse,  second  Joint  shorter  than  the  third.  Thorax 
di^tly  longer  than  wide,  slightly  narrower  in  front,  apex  feebly  con- 
stricted, sides  leebly  arcuate,  baite  slightly  narrower  and  sulj- truncate, 
disc  mocteratet;  convex,  coarsely  and  evenly  but  not  very  closely  punc- 
tared.  Elytra  scarcely  wider  tbau  the  tliorax,  sides  parallel,  apes  ob- 
tusely rounded,  surface  convex,  deeply  striate,  T  and  8  confluent  behind 
tbe  humerus,  stris  coarsely  5nd  Reiratelf  punctured,  intervals  narrovr 
moderately  convex,  at  summit  slightly  crenulate.  Body  beneatli  coarsely 
and  moderately  densely  punctured,  first  ventral  srgment  at  middle 
densely  and  moderately  Snely  punctured.  Anterior  coxie  approximated. 
LegB  rufous.    Length  .13  inch ;  3  mm. 

Occurs  in  Oregon.  The  second  joint  of  the  fuiiicle  is  so  short  and  diffi- 
cult to  see  that  I  was  at  tlrst  inoliiied  to  place  the  species  in  Ihxnrthrvin. 

There  are  some  specimens  in  the  cabinet  of  Mr.  Like,  collected  in 
North  Carolina  and  District  of  Columbia,  differing  iu  having  a  slight 
tiunsverso  impression  of  tlie  rostrum  and  an  obsolete  fovea  between  the 
eyes.  Tbey  do  not  appear  to  differ  otherwise,  and  I  cannot  feel  war- 
ranted in  assigning  them  specific  rank. 

B.  brunneuB  Mann.  Bull.,  Mosc,  1843,  IL,  p.  393;  SchOnh.,  Oen. 
Cnrc.  Vm.,  S,  p.  280. 

Sub-cylindrical,  piceous  or  black,  feebly  shining.  Rostrum,  slightly 
narrower  than  the  head  ami  scarcely  longer,  moderately  densely  punc- 
-  tured,  at  middle  slightly  canaliculate  and  near  the  tip  a  feeble  triangular 
impression.  Eyes  feebly  prominent.  Second  joint  of  funicle  as  long  as 
the  third.  Thorax  longer  than  wide,  slightly  narrower  in  front,  with  a 
very  feeble  constriction,  sides  moderately  arcuate,  base  slightly  narrower 
and  sub-truncate,  disc  moderately  convex,  coarsely  and  deeply  but  not 
densely  punctured.  Elytra  slightly  wider  than  the  thorax,  moderately 
ex,  parallel,  apex  gradually  narrowed,  surface  striate,  lateral  stria) 
feebler,  7-8  confluent,  strix  coar«oly  but  not  scrrately  punctured,  inter- 
vals slightly  transversely  wrinkled,  finely  and  distantly  uni-seriately 
puDctulate.  Body  beneath  coarsely  punctured,  first  ventral  segment  at 
niddle  very  densely.     Legs  rufo-piceous.     Length  .14  inch  ;  3.5  mra. 

I  have  liefore  me  typical  specimens  from  Manuerheim.  A  Vancouver 
siiecimen  differs  from  the  above  description  in  having  the  thoi-ax  densely 
punctured  and  tlie  sulcus  of  llie  rostrum  reduced  to  a  slight  fovea  near 
the  tip. 

Occurs  at  Sitka,  Vancouver,  Canada,  Vei-mont, 


B.  dorsalis  Lee,    Proo.  Acad.,  1858,  p.  81. 

Piceous,   shining,    sub-cylindrical.     Rostrum   scarcely   narrower  than 
the  head  and  not  longer,  surface  moderately  convex,  not  densely  punc- 
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tured,  along  the  middle  feebly  caDaliculate.  Eyes  feebly  prominent. 
Thorax  8li|2:htly  longer  than  wide,  sides  nearly  straight,  feebly  divergent 
behind,  base  slightly  narrower,  sub-truncate,  disc  moderately  convex, 
not  densely  and  moderately  finely  punctured.  Elytra  slightly  wider  than 
the  thorax,  parallel,  apex  broadly  rounded,  surface  moderately  convex 
feebly  striate,  striae  vrith  moderately  coarse  but  not  serrate  punctures, 
intervals  nearly  flat,  the  sutural  with  a  single  row  of  fine  punctures. 
Body  beneath  sparsely  punctiu^d,  first  abdominal  segment  very  sparsely 
punctured,  second  with  a  fine  row  of  punctures  at  both  margins.  Legs 
rufo-piceous.  Length  .10  inch ;  2.5  mm. 
One  specimen,  San  Diego,  California. 

R.  angularis  Lee.    Proc.  Acad.,  1858,  p.  81. 

This  species  reproduces  the  preceding  in  form  and  sculpture  and  differs 
as  follow : 

Rostinim  not  canaliculat.e,  near  apex  a  very  slight  fovea.  Elytra  slightly 
more  robust,  punctures  coarser.  Body  beneath  more  closely  punctured. 
Length  .08-.  10  inch  ;  2-2.5  mm. 

Occurs  on  the  Colorado  Desert,  under  willow  bark. 

R.  corticalis  Boh.     Schonh.,  Gen.  Cure.  VIII.,  2,  p.  284. 

'^Elongatus  sub^depressus,  rufo-ferrugineus,  nitidus,  glaber ;  antennis 
pp.dibusque  dllutioribus,  oculis  nigris ;  rostro  capite  nonnihil  longiori, 
valido,  parum  arcuato ;  thorace  oblongo,  anteiius  angustato,  sat  crebre 
evidenter  puuctulato,  dorso  obsolete  longitudinaliter  impresso  ;  elytris 
mediocriter  punctato  striatis,  interstitiis  subconvexis  laBvibus." 

Form  and  appearance  of  {Cossonus)  palliduSy  but  one-half  longer. 

Carolina.      Unknown  to  me.      The    longitudinal    impression  of  the ' 
thorax  is  a  character  unknown  to  me  in  any  of  our  species. 

Hexarthrum  Woll. 
Funicle  of  the  antennae  witii  six  joints. 

H.  XJIkei,  n.  sp. 

Piceous,  moderately  shining,  subcylindrical.  Rostrum  narrower  and 
longer  than  the  head,,moderately  densely  punctured.  Eyes  flat.  Thorax 
as  wide  as  long,  slightly  narrower  in  front,  sides  feebly  arcuate,  base 
slightly  narrower  and  sub-truncate,  disc  moderately  convex,  coarsely  and 
sparsely  punctured.  Elytra  slightly  wider  than  the  thorax,  cylindrical, 
surface  feebly  striate,  strise  with  coarse  punctures,  closely  placed  but  not 
serrate,  intervals  flat,  each  with  a  single  series  of  fine  punctures.  Body 
beneath  coarsely  but  spai*sely  punctured.  Anterior  cox£b  closely  approxi- 
mated.    Length  .10  inch  ;  2.5  mm. 

The  antennte  ai*e  more  slender  than  in  JRhyneoluSy  and  reproduce 
exactly  the  figure  given  by  Wollaston.  Trans.  Ent,  Soc.  Lond.  n.  s.  V., 
pi.  18,  fig.  2. 

One  specimen,  Distnct  Columbia  (Like). 
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BTENOfiCELie  Woll. 

T  refer  with  doubt  the  following  species  to  this  genas.  The  rostrtim 
^  ver;  short,  narrower  than  the  head.  Club  of  antenns  round,  flattened 
Blightl;.  Tlie  lateral  processes  of  tlie  submentum  are  more  promiiient 
than  usual  in  the  preceding  genera,  and  are  distinctly  visible  from  above. 

S.  breviB  Boh.    Sohiin.  Gen.  Cure,  VIII.,  3,  p.  283. 

RobusE,  cyUndrical,  brownish  or  black,  feebly  shining.  Rostrum  short, 
BlUTOwer  than  the  head,  moderately  coarsely  and  densely  punctuivd. 
Thorak  broader  than  long,  broadly  constricted  in  front,  eidcs  feebly 
lATCuate,  base  slightly  narrower,  di^  conrex,  coarsely  and  deuisely  puno- 
tured.  Elytra  cylindrical,  parallel,  obtusely  rounded  at  apax,  surface 
Mriate,  tttiie  broad,  coarsely  and  serrat«ly  punctured,  intervals  narrower, 
feebly  convex  at  etintmit,  aoeven  and  with  a  series  of  floe  punctures 

itantly  placed.  Body  beueath  coarsely  ajid  sparsely  punctured.  Length 
.13  indi;  3  mm. 

Bescribed  by  Boheman  as  Rhyneolui.  Resembles  Jlylnttee  in  form,  and 
also,  from  the  figure,  SUnofeiiK  hylattnlilcf  Woll.  (Journ.  Ent.  Vol.  I., 
pl.  SI.,  fig.  1),  except  that  the  nidesof  tlietlioraxaromore  nearly  parallel 
M  middle,  and  tlio  basal  anglcH  rounded. 

Oocurs  from  Xew  York  to  Florida. 

To  this  genus  the  following  probably  belongs  : 

Rhynf-oliin  latinaiuit  Say.  Dose.  Cure.  N.  A.  p.  30;  Am.  Ent.  edit. 
Lec.  I.,  p.  209  ;  Boh.  Bebonh,  Gen.  Cure.  IV.,  p.  1068. 

Subdepressus,  niger,  glaber,  nntennarum  clava  pedihuHcjue  rufo- 
ferroKiPeiB ;  rostro  brevi  latitudine  fere  capitis,  sublineari,  thorace 
oblongo  profunde  sub-disperso  punctato,  obsolotissime  cariuato ;  elytris 
»nfo-cKataneis,confertimpunctatoKtriati8,  int«rsUtiiB angnstis,  convexis." 

Front  with  slight  fovea.    Apical  margin  of  thorax  slightly  elevated 

;  middle.    Leugtb  ,10  inch  (Say). 

Ocmtra  in  Florida.    Unknown  to  me. 


Itkvcesds  ScLon. 
I.  noveboracensis  Forst.  Nov.  Spec,  Ins.  1771,  p.  3.^ ;  eureuUonoiiti 
Berbst,  Kftfer  VII,  p.  13«,  pl.  105,  flg  1 ;  Qyll.  Sch6n.  Gen.  Cure.  1,  p.  240  : 
funfAulalm  Fab.    Ent.  Syst.  1,  3,  p.  461 ;  BtUnherri  Kby.    Fauna  Bor. 
Am.  IV.  p.  271. 
Jfub.  .\l>domen  apparentln  vritli  sis  segments. 

The  uxlh  segment  ia  really  the  pygidium  which  projects  beyond  the 
rOoTKBponding  ventral  segment,  its  lower  margin  being  thickened  and 
Emulating  in  ite  construction  a  true  ventral  segment.  The  anal  opening 
'amy  be  wen  in  the  suture  between  it  and  Hie  flftU  ventral.  The  latter 
iMgment  is  shoiter  than  those  which  precede  and  its  posterior  margin 
Kisigltt.  The  dorsal  segments  of  the  abdomen  are  eight  in  number. 
FtnuiU.  Abdomen  with  five  segments. 
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Tlie  tenninal  ventral  segment  is  longer  than  either  of  the  two  i 
cediug  and  oral  at  tip.     The  dorsum  of  the  abdomen  has  seven  scgmeld 
only. 

Locordaire  (Oeaora  VT,  p.  13)  mentions  the  occutronco  of  six  ventral 
segments  ia  the  specimen  before  him  but  failed  to  recognize  the  nature 
of  the  terminal  segment,  and  biiviug  probably  only  males  before  bin^ 
failed  to  recognize  its  seiual  nature.  The  projection  of  the  pygidiui 
the  manner  indicated  is  by  no  meana  rare  in  its  occurrence,  and  I  h 
seen  it  in  Biila/iinu>,  Oreheiles  and  many  Centarhyachidii  but  \\ 
less  marked  degree  than  we  see  it  in  Ithycerua.  The  apparent  redact 
of  the  number  of  the  segments  by  the  entire  obliteration  of  a 
usually  the  first,  has  also  been  noticed. 

U/iffCfrui  occurs  from  Canada  to  Texas.  The  southern  specimens  m 
less  densely  pubescent  in  the  spaces  between  the  short  lines  of  wh] 
pubescence,  so  that  the  latter  are  more  strongly  marked  by  contrast. 
bablU  have  been  fully  elucidated  by  Mr.  C.  V.  Riley  in  the  "Third  A 
ntuil  Report  on  the  Noxious,  Beneficial  and  other  Insects  of  Missourlj 
1871,  p.  57. 

Otidocephalos  Chev. 

The  peculiar  AnHike  form  of  the  species  of  this  genus  renders  it  e; 
known.    All  our  i^pccies  except  one,  have  the  femora  toothed  and  a 
kuown  as  follows : 
Femora  toothed. 
Thorax  cylindrical,  not  constricted  at  base. 
Elytra  densely  clothed  with  white  pubescence  with  four 

glabrous  hues  on  each vittati) 

Elytra  moderately  densely  clotlied,  pubescence  in  tufts, 

surface  faintly  bronzed 

Thorax  anteriorly  broader  and  more  convex,  at  base  con- 
stricted. 
Femora  very  strongly  toothed  ;  elytra  with  modoral*ly 

coarse  punctures tnymioj 

Femora  with  a  small  very  acute  tooth. 
Elytra   striate,    Btrito  coarsely  punctured ;  thoi'ax 

densely  and  coarsely  punctured scrobio 

Elytra  with  rows  of  moderately  fine  puni'lures. 
Thorax  sparsely   punctured,   elytra  broadly  oval, 

gibbous Clievrolal 

Thorax    smooth,   elytra  oblong  oval,   moderately 

convex InivicolU 

Femora  not  toothed  and  more  slender. 
Thorax  coarsely,  deeply  aud  evenly   pnnotured,  liaira 

white peifuratd 

O,  vittatus  n.  sp. 

Pormmoilerately elongate.  Rostrum  vertical, nonrlycylindricnl, slight] 

broader  towards  the  tip,  moderately  punctured,  at  apex  sparsely,  at  base 
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«  densely  olutheil  with  whibe  pnbeHcence.  Head  moderately  densely 
notured,  densely  clnthed  witb  white  puUescence  except  on  the  '>cciput. 

9  nindei-ately  distant,    Thorax  cyliudrical,   oae-fourtb  Inn^L-r  tbnn 

!,  sides  very  feebly  arcuate,  at  base  soai'cely  sinuate,  convex,  tnodi-r- 
■1y  conrselyand  densoly  punctured  and  clothed  with  white  pulieacenoc. 
idiai)  line  Btiithtly  elevated,  Binooth  and  ithining.     Scut«Ilum  densely 

led  witli  nliit«.  Elytiu  broader  »t  liuse  thnn  thorax,  oblong,  sub- 
dindrical  scarcely  broader  behind,  surface  densely  clothed  with  white 
wmbent  pubescence  (sparsely  along  tlie  suture)  and  with  four  narrow 
IS  lines  on  each  elytron,  the  pubescent  spaces  moderately  dennely 
1  Anely  punctured,  the  glabrous  lines  with  a  row  of  mI)de^att^ly  lliiu 
d  distant  punctui'ea  eacli  bearing  an  ere-ct  black  hair.  Body  benoatii 
oderately  densely  punctured,  sparsely  pulieeuent  and  with  a  donsr 
urow  lino  of  white  pubescence  along  the  side  of  the  body  extending  t-o 
e  tip  of  the  abdomen.     Legs  sparsely  pubescent  with  recumbent  bail's 

-B  intermixed.     Length  .2G-.3(I  inch  ;  il.ri-T.5  mm. 
Beneath  the  pubescence  the  entire  body  is  black  and  shining.     Tbe 
mora  have  a  minute  tooth.     Evidently  allied  to  0.  peUiceiin  Koaon. 

hree  specimens  from  Owen's  Valley,  California. 

.  Ulkei  n.  sp. 

Body  black  with  very  fainttinge  of  bronitn.  Rostrum  vertical.  8p.irsely 
anctured  at  tip.  obtusely  carinate,  on  each  side  bisiilcate,  sulci  coarsely 
nnotured  and  nearly  confluent  opposite  the  aerobe,  surface  sparsely 
■besoent.     Head  very  coarsely  and  deeply  and  moderately  densely  punc- 

id,  sparsely  cinereo-pulieacent.  Thorax  cylindrical,  at  liasal  third 
loderately  sinuate,  surface  convex,  vcryciiarscly  and  deeply  and  suli-oon- 
it«iitly  punctured  on  tbe  disc,  leas  denxely  on  the  ftidON,   moderately 

iely  pubescent,  a  narrow  line  along  the  middle  and  sides  paler,  pulics- 
Hice  arranged  in  amall  tufts  and  composed  of  dark  cinereous  and  white 
lira  intermixed  and  with  erect  white  hairs  very  sparsely  placed,  directed. 
Iteriorly.  Scutellum  pubescent  with  white.  Elytra  ublong  oval,  aides 
Ightly  compressed,  surface  with  rows  of  moderate  punctures  replacing 
s  Htrise,  two  lateral  rows  striate,  intei'vals  aparselj  punctured,  each  puuc- 
e  with  a  tuft  of  recumbent  hairs  as  on  the  thorax  and  with  short  erect 
tilt«  hairs  sparaely  placed,  pubescence  along  tlie  suture  pitler.  Biidy 
0ieath  and  legs  black,  shining,  sparsely  punctured  and  pubescent  siiui- 
irljr  to  the  upper  surface  but  paler.  Femora  with  aminute  tooth.  Length 
Much  ;  0.9  mm. 

Tbia  species  is  so  distinct  from  any  other  in  our  fiiuiia  that  it  is  hardly 
y  to  add  to  the  above  dcsciiption.    The  general  aspect  of  tbe 
S  ia  that  of  being  moderately  dense!;  pubescent.     Tbe  pubescence 

M  from  the  sparse  punctures  of  the  intervals  and  forms  fan-like  tuflK, 
a  recumbent  composed  of  darker  cinereous  hairs  iutermixod  with  :% 

white  ones. 

tM  ftpecimen  in  the  cabinet  of  Mr.  U.  CIke,  by  whom  it  was  obt.'uncd 

a  Lower  California. 

A.  P.  8. — voix,  xiir.  3e 
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O.  myrmex  Hbst.    Kafor,  VIT,  p.  56,  pi.  00,  fig.  7 ;  myrmetodu 
VwYC,  N.  A.  p.  15 ;  Ann.  Ent.  ed.  Lee.  I,  p.  278 ;  americanut  Obey.  An 
Eiit.  S<>c.  N.  1832,  p.  105,  pi.  8.  fig.  3;  Gyll.  Schoa,  Gen.  Cure.  Ill, 
366;  Rosenscli.  loc.  cit.  VII,  2,  p.  205. 

Body  oblong,  slightly  compressed,  black,  shining.    Rostmm  cylii 
at  base  moderately  punctured,  sulcate,  two  sulci  on  the  upper  surfiu 
short,  basal,  between  them  a  slight  carina,  on  each  side  a  longer  solec::: — *** 
extending  from  opposite  the  insertion  of  the  antennsB  to  base.     Head  Tei 
coarsely  but  sparsely  punctured.      Thorax  obovate,  strongly  oonve] 
sides  arcuute,  base  naiTOwed,  surface  smooth  at  the  sides,  coarsely  pum 
tured  along  the  middle  especially  toward  the  apex  and  base,  and  witr 
sparsely  plained  black,  sul)ercct  hairs,  pointing  anteriorly.    Scutellum  smaCT 
with  white  pubescence.     Elytra  oblong,  broader  at  apical  fourth,  convej 
slightly  compi-essed,  humeri  slightly  oblique,  surface  shining  with  row 
of  moderate  punctures  replacing  the  strio),  intervals  with  a  series  of  ftnei 
distant   punctures  each  bearing  a  short  erect  hair.     Body  beneath  blaci 
shining,  with  a  narrow  line  at  the  sides  of  moderately  dense  cinereous, 
pubescence  extending  to  the  tip  of  the  abdomen,  pectus  smooth,  abdomei 
sparsely  punctured.      I^gs  black,   sparsely  pubescent  with  cinereous 
Femora  with  a  large,  triangular,  acute  tooth,  tibite slightly  broader  beloi 
the  middle.     Length  .16-.18  inch  ;  4-4.5  mm. 

This  species  is  known  in  all  collecrtions  lis  scrobicollif,  and  while  it  i^^  ^ 
undoubtedly  the  amerirnnuH  it  is  none  the  less  myriiux,  and  it  is  remark— —  '" 
able  that  no  author.  Say  excepted,  has  recognized  this  fact.  The  largcEH^s^*^ 
tooth  of  the  femora  at  once  fixes  this  as  the  insect  intended  by  all  tlu 
authors  above  cited. 

Occurs  from  Pennsylvania  westward  and  to  Georgia. 

O.  scrobicoUis  Boh.    Schon.  (Jcmi.  Cure.  VII,  2.  p.  205. 

Similar  in  form  and  api)earance  to  the  ]>rece<ling.  Rostrum  similar. 
Head  densely  and  coarsely  jmncturcd.  Thorax  obovate  ;  convex  pilose  as 
mmi/rin<\r^  sides  arcuate,  base  stron;;ly  narrowed,  surface  coarsely,  deeply 
and  densely  i)nMctnred  on  the  disc,  more  sparsely  at  the  sides.  Scutellum 
cinereo-pubesccnt.  Elytra  oblong-ovate,  strongly  convex,  striate,  stria) 
moderately  coarsely  and  sub-serrately  punctured,  intervals  slightly  convex, 
with  a  single  row  of  line  punctures  each  bearing  an  erect  hair,  either 
<!increons  or  black.  Body  beneath  black,  shining,  sparsely  punctured 
and  with  a  cineroo-pubescent  line  at  the  sides.  Legs  sparsely  punctured, 
black,  with  erect  hairs  either  cinereous  or  black.  Femora  with  a  minute, 
acute  t(K>tli,  tibiic  as  in  mynner.     Length  .10  inch  ;  4  mm. 

I  have  seen  but  one  specimen  of  this  species,  captured  by  Dr.  John  W. 
Eckfeldt  in  Delaware  County,  Pennsylviuiia.  By  a  casual  examination 
it  might  be  confounded  with  rni/rnu.r,  but  the  very  densely  punctured 
thorax  and  small  femoral  tooth  at  once  distinguish  it. 

O.  Chevrolatii  Horn  ;  ini/rmecodm  \  Chev.  Ann.  Ent.  Soc.  Fr.  1882 
p.  445. 
Black,  shining.     Rostrum  smooth  shining,  above  very  slightly  canali- 
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Bnlate  near  tbr:  tip,  ubtusely  cnrinate  t(i  bnse,  on  ench  side  two  coaraeljr 
punctured  sului  wiiicli  eoalesce  oppoiiiM  the  eciobes  aitii  continue  uenrly 
to  tip.  Ileitd  Kpnrsely  nnd  moderately  ooiirsely  punctured,  between  tbe 
eyes  a  deep  fovea.  Thorax  obovate,  convex,  aides  nrcuate  base  nnrrower, 
•nrflue  *ery  sparsely  and  moderately  eoarBely  punctured  over  tlie  entire 
'•urRuse.  Scntellum  densely  cinereo-pubeRcent.  Elytra  broadly  oval, 
convex,  humeri  obliquely  rounded,  surface  Hniooth,  shining,  with 
of  moderately  fine  puuctures,  the  outer  two  rowB  striate,  intei'vulH 
flat  with  a  single  row  of  very  minute  distantly  placed  punctures  each 
bearing  a  shoi-t  erect  hair.  Body  beneath  black,  shining,  sides  of  pectus 
Kith  a  narrow  ciiiereo-pubescent  line.  Leics  as  in  the  preceding.  Femora 
'With  a  very  minute  acute  toutli.*  Length  .16  inch  ;  i  mm. 

The  sparsely  punctured  thorax,  stiongly  arched  elytra,  deeply  foveate 

ont  and  niore  sparsely  pilose  eurfac-e,  at  once  distinguish  thii*  species. 

Rare  in  the  Middle  States. 

This  species  is  not  tlie  myriTieroiUit  Say  as  the  Catalogus  of  Oeniniinger 
Ltid  tlarold  would  seem  to  iudicate.  The  name  given  by  Cherrolat  being 
'l^reo<icnpied,  it  gives  me  pleasure  to  dedicate  it  to  the  latter  autlior. 

O.  UevicoUiB  n.  sp. 

Black,  shining.  Rostrum  sulcateat  thcsidesinfroutabuvethe  aerobes, 
above  not  carinate.  Front,  moderately  prominent,  lietween  the  eyes 
narrow.  Head  spareely  punctured.  Thorax  obuvate,  convex,  sides 
Krounte  base  narrower,  surface  smooth  sliiniug,  impunctured,  or  with  a 
/very  few  punctures  near  the  apex  at  the  sides.  Bcuteilum  cineroo- 
pubeecent.  Elytra  oblong  oval,  moderately  convex,  smooth  shining,  with 
tows  of  line  moderately  distant  punctures,  the  outer  two  rows  slightly 
striate,  intervals  flat  with  a  single  series  of  very  distant,  minute  piliferous 
punctures.  Body  beneath  and  legs  as  iu.  the  preceding  species.  Length 
.16  tnoh  ;  4  mm. 

By  its  comparatively  smooth  elytra,  this  species  reaemhlea  the  preceding 
but  diffei'B  greatly  in  the  form  of  that  part.  The  thorax  is  very  smooth 
.above  and  very  sparsely  pitose.  The  rostrum  is  apparently  broader  (iu  a 
'vertical  direction)  and  the  sides  at  base  much  Hatter  and  the  scrubcs 
therefore  moi-e  oblique. '  The  front  between  the  eyes  is  narrow  and  the 
latter  more  prominent  than  usual,  and  the  head  therefore  more  convex 
llian  any  other  species. 

One  specimen  Georgia  and  two  from  unknown  localities. 

O.  perforatus  n.  sp. 

Piceous,  shining.  Itostrum  moderately  stout,  coarsely  but  irregularly 
punctured,  grooves  obsolete,  above  Bul}ca.rinate.  Eyes  moderately  promi- 
Suilt,  Head  coarsely  and  deeply  but  spikrsely  punctured  and  between  the 
a  more  distinctly  impressed  puncture.  Thorax  obovate,  moderately 
.^OQTex,  sides  moderately  arcuate  and  in  front  of  base  slightly  sinuate, 
■nrfooe  coarsely,  very  deeply,  evenly  but  net  densely  punctured  over  the 
eotii'e  disc  and  sides,  anil  with  a  very  few  short,  slender,  white,  recumbent 
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hairs.  Scutellum  minute.  Elytra  elongate  oval,  broadest  at  middle, 
moderately  convex  and  with  rows  of  feeble  distantly  placed  ponctmes 
becoining  obsolete  towards  the  apex,  intervals  with  very  minute  distant 
punctures,  each  bearing  a  slender  white  recumbent  hair.  Pectus  beneath 
with  a  ciuereo-pubescent  line  near  the  elytral  edge,  surface  nearly  im> 
punctured,  smooth  shining.  Femora  slender  mutic.  Length  .14  inch; 
8.5  mm. 

The  femora  of  this  species  are  much  more  slender  than  is  usual  and 
absolutely  devoid  of  any  tooth,  and  the  anterior  pair  merely  very  feebly 
sinuate.     One  of  the  most  distinct  species  in  our  fauna. 

One  specimen  in  the  cabinet  of  Mr.  H.  Ulke,  collected  in  Maryland. 

I  have  not  been  able  to  determine,  witli  the  specimens  at  my  disposal, 
whether  the  sexes  are  distinguished  by  the  presence  of  the  additional 
dorsal  segment  in  the  male.  It  is  however  probable  that  as  in  the  greater 
number  of  Mecorhyngues  which  I  have  examined,  the  males  have  8  and 
the  females  7  dorsal  ventral  segments. 

Maodalis  Germ. 

Our  species  are  few  in  number  and  represent  all  the  groups  into  which 
the  genus  has  been  divided.  Four  species  have  simple  ungues  and  two 
of  these  have  unarmed  femora,  and  all  have  the  thorax  without  anterior 
serrature  or  spines. 

The  sexual  characters  are  remarkable.  The  males  have  the  dorsum  of 
the  abdomen  with  eight  segments,  the  females  have  one  less.  This  results 
from  the  union  of  the  last  two  dorsal  segments  so  that  the  female  has 
apparently  a  much  larger  pygidium  than  the  male.  The  pygidium  of 
the  male  is  short,  twice  broader  than  long.  The  autennie  of  the  males 
are  inserted  near  the  tip  of  the  rostrum  and  in  the  females  very  slightly 
in  front  of  the  middle,  the  rostrum  in  the  males  being  slightly  dilated  at 
tip.  Both  these  latter  characters  suffer  an  exception  in  M.  Leronteij  as 
in  both  sexes  the  rostrum  is  similar  and  the  antennjc  inserted  slightly 
behind  the  middle.     This  might  constitute  a  distinct  genus. 

As  far  as  known  our  species  arc  as  follows  : 
Claws  simple.     Thorax  in  front  not  serrate. 
Fenioi'a  mutic. 

Body  black,  elytra  with  very  coai*se  punctures perforata. 

Body  blue,  elytra  with  moderately  line  punctures cuneiformis. 

Femora  dentate. 

Body  blue,  thorax  widest  at  base Lecontei. 

Body  brown,  thorax  not  wider  at  base  than  at  middle.  imbellis. 

Claws  toothed  at  base.     Thorax  serrulate  or  dentate. 
Mosostenium    protuberant.        Head    elongate    conical. 

Scape  of  antennsB  not  attaining  the  eyes barbita. 

Iklesostemum  not  protuberant,  scape  of  antennae  passing 
the  eyes. 
Body  above  totally  black. 
Hind  angles  of  thorax  feebly  lamiuiform,  disc  densely 
punctured. 
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Elytra  de«ply  striate,  interraU  convex- 

Tlbite,  tarsi  aud  antennio  pale  pit'eo-tcBtuoeouB.. 
Tiblee  black,  anteniUG  and  tarai  pitreous. 

Head  broadly  conical,  eyes  moderately  convex, 
Bcutellum  densely  clothed  -with  white  pubeij- 


Head  elongatu  oiiuiral,  eyes  Hut,   Mutellum 

'  feebly  pubescent salicis. 

Elytra  feebly  striate,  intervals  flat iiiconspirua. 

Hind  angles  broadly  laiainiform,  covering;  the  entire 
base  of  the  elytra,  diac  sparsely  punctured,  opaque,  paiidura. 

Body  ftbove  aud  bcneiith  ferruginous annicutlis. 

Body   piceous    or    nearly  blaclt,  elytra  .pale   fernigi- 

noua. puUUIa. 

The  species  of  this  geuus  have  been  for  tbe  most  part  dcHcribed  uuder 
the  generic  names  ThainnaphUui  and  Mugdalinut. 

H.  perrorata  u-  sp. 

Black  sbiuiug.  Femalt.  Rostrum  cy-indrical  arcuate,  moderately 
puDCtureil,  uiediau  Hue  at  base  smootlier.  Autenniu  median,  piceoua, 
flcape  attaining  the  eyes.  Head  broadly  conii^l,  moderately  punctured, 
eyes  daL  Thorax  longer  than  wide,  sides  ia  front  gradu.tlly  arcuate, 
posteriorly  nearly  parallel,  not  Hinuatc,  base  strongly  bisinuate,  disc 
inoderately  coarse  and  shiniug,  coarsely,  densely  and  deeply  cribrato- 
itate.  Scutellum  small,  smooth.  Elytra  gradually  wider  behind,  at 
basal  margin  slightly  impressed,  surface  witltatriie  of  large  deep  ituadrate 
punctures  separated  by  extremely  narrow  spaces,  iutervals  narrow,  uni- 
aenately  punctate.  Pygidium  coarsely  and  deeply  punctate.  Body 
beneath  black,  coarsely  and  densely  punctured,  abdomen  mnre  sparsely 
punctured.  Legs  black,  femora  mutic,  the  anterior  femur  impressed 
near  the  base.    Length  .SO  inch  ;  3  mm. 

Han  somewhat  the  aspect  of  a  Cosaonus.    Tarsnl  claws  simple. 

i!)ccur8  in  Georgia. 

U.  oanelformis  n.  ap. 

Elongate,  cuneiform,  surface  blue,  shining.  Rustrum  modeiateiy 
aronalc,  sparsely  punctured,  more  densely  near  the  base.  Head  broadly 
conical,  sparsely  punctured,  slightly  impressed  between  the  cyea.  Thoi'ax 
longer  than  wide  at  bas<;,  anteriorly  broadly  but  feebly  constricted,  sides 
straight  divergent,  hind  angles  moderately  prominent  and  (viewed  from 
above]  truncate  at  tip,  base  deeply  bisiuuate.  surface  moderately  convex, 
deeply  and  densely  punctured.  Elytra  scarcely  wider  at  base  than  the 
thorax,  sides  gradually  divergent,  at  apical  third  arcuately  narrowing, 
RDrAw«  moderately  convex,  base  slightly  impressed,  and  with  rows  of 
moderate  punctures  in  obsolete  striie,  intervals  tiat,  biseriately  puDctu- 
Iftte.  Pygidium  black,  shining,  coarsely  punctured.  Body  beneath  blue^ 
shining,    modenitely  coarsely  and   densely   punctured.      I.i'gs   sparsely 


Horn.]  454:  [Sep.  19, 

punctured,  bluish.  Femora  mutic,  the  anterior  stouter,  oompresaed  at 
base  and  with  a  deep  oblique  impression.    Length  .28  inch  ;  7  mm. 

This  species  resembles  the  following,  but  differ  in  its  muUc  femora, 
more  slender  form  and  elytral  sculpture.  The  anterior  femora  are  stouter 
than  the  others  and  more  decidedly  compressed,  and  with  a  deep  oblique 
groove  near  the  base  forming  an  equilateral  triangle  with  the  suture 
between  the  femur  and  trochanter  and  the  upjier  edge  of  the  femur,  and 
causing  the  appearance  of  there  being  two  trochanters.  • 

One  specimen  from  Nebraska  in  the  cabinet  of  Mr.  H.  Ulke. 

M.  Lecontei,  n.  sp. 

Bluish  green,  varying  to  bronze,  thorax  somewhat  darker.  Rostrum 
black,  cylindi-ical,  spai-sely  punctulate,  between  the  eyes  sHghtly  im- 
pressed. Antenna)  slightly  post-median.  Head  oval,  eyes  moderately 
prominent.  Thorax  broader  than  long,  sides  moderately  arcuate,  near 
the  base  slightly  sinuate,  hind  angles  moderately  produced,  acute,  base 
bisinuate,  disc  convex,  densely  punctured,  median  line  smoother  and  a 
slight  impression  in  front  of  the  scutellum.  Elytra  slightly  broader 
behind,  at  base  slightly  impressed,  surface  with  strise  of  moderate  punc- 
tures, intervals  flat,  finely  transversely  strigose  and  a  single  row  of  mode- 
rate punctures.  Pygidium  moderately  coarsely  punctured.  Body  beneath 
slightly  darker  in  color  than  above,  sides  piceous  cinereo-pubesoent,  dnrfiEbce 
moderately  densely,  the  abdomen  more  finely,  punctured.  Legs  black, 
femora  dentate.     Length  .20-. 20  inch  ;  5-0.2  mm. 

The  rostrum  of  the  male  is  slightly  shorter  and  less  arcuate  than  the 
fenrale.     Tarsal  claws  simple. 

Oerurs  from  Kansas  to  Oregon  and  California.  I  have  also  a  si)ecimen 
from  South  Carolina,  smaller  and  more  blue  than§the  Western  forms, 
which  1  cannot  at  i)resent  separate. 

M.  imboUis  Lee.   Pacif.  K.  U.  Rep.  ISoT,  A  pp.  I,  p.  57. 

Keddish  brown,  sul)-oi)a<iue,  nietathorax  and  abdomen  piceous.  Ros- 
trum si)arsely  i)unctured,  antenn;u  slightly  ante-median,  ferruginous. 
Head  oval  densely  punctured,  eyes  moderately  prominent.  Thorax 
broader  than  long,  scarcely  constricted  in  front,  sides  strongly  arcuat-e,  at 
base  sinuate,  hind  angles  moderately  prominent,  base  bisinuate,  surface 
moderately  convex,  very  densely  and  rather  coarsely  punctured,  narrow 
median  line  smooth.  Elytra  slightly  broader  behind,  base  feebly  im- 
j)resscd,  surface  deei)ly  striate,  striai  coarsely  punctured,  intervals  flat, 
moderately  coarsely  rugulose.  Pygidium  moderately  coarsely  punctur.  d. 
Body  beneath  coarsely  sub-obsoletely  punctured,  abdomen  finely  and 
sparsely  punctured.  Legs  reddish  brown,  femora  dentate,  tarsal  claws 
simple.     Length  .20  inch  ;  5  mm. 

Easily  known  by  its  color,  simple  claws  and  not  denticulate  thorax. 

One  specimen  9  Oregcm. 

M.  barbita  Say.  Cure.  N.  A.  1831,  p.  C  ;  Am.  Ent.  ed.  Lee.  I,  p.  265 ; 
Gyll.  Schon.  Gen.  Cure.  Ill,  p.  271. 
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Block.  Bitbopaiiiie.  Rostrum  nearly  a*  long  as  huiid  niiA  thorax, 
aparwly  puncturud.  Antenuai  piceniia.  Hood  oloiig.tte  conic.il,  mnde- 
nttelf  deuevly  punutured,  eyt>B  fuubly  prominent.  Thni'a.x  longer  tliiiii 
wide,  anteriorly  feebly  oonBtriated,  sides  feebly  arcuate,  base  narrower, 
U  middle  brotutly  nrcuate,  ou  each  side  very  slightly  sinunlc,  liind  luiglee 
iiot  liiininiriirm,  diac  moderately  convex,  neni  the  anterior  angles  a  elioi't 
spine  tind  several  serrations,  surface  densely  punctured  with  median  line 
btnoother.  8cut«llum  donsiily  clothed  with  white  pubescence.  Elytra 
slightly  broader  behind,  base  scarcely  impressed,  surface  deeply  striate, 
■IriM  ooarBely  punctured,  iulervals  convex,  transversely  wrinkled.  Py. 
gidium  densely  punalured  and  opaque.  Body  beneath  densely,  abdomen 
more  spainely  and  linely  punctured.  Hesosternuro  ptutubcranl  in  front. 
Legs  black.     Length  .14-.24  iuch  ;  3.5-0  mm. 

ifttU.  RoBtnuQ  Bhoiler,  less  arcuate,  sliglitly  dilated  at  tip.  Autenntu 
insertod  near  the  tip  of  rostrum,  aoape  {%   9 }  not  attaining  the  eyes. 

The  males  are  einaller  than  the  opposite  Bex.  liesunibles  ol^rii  in 
appearance,  but  diflcrs  in  form  of  head,  length  of  Boapc  and  protuberant 
mesostemum-  ■ 

Occurs  in  Canada,  Pennsylvania,  Georgia,  Dakota. 

VL.  olyra  llerbst.  Eafer.  VII.  p-  0,  pi.  OS,  flg.  1  ;  Boh.  Scbonh.  Geu. 
Cure,  VII,  3,  p.  140;  6runft.;NwGyll.  Schonh.  Gen.  Cui-o.  Ill,  p.  270. 

Closely  resembles  the  pi'ecediug.  Dilfei's  as  follows:  Hind  angles  of 
thorax  feebly  lamiuiform.  Mesostcmuiu  not  protuberant.  Heail  very 
broiully  conical,  Antennie,  tibiie  nnd  tarai  i>ale  picoo-tcstaceous.  Length 
.10^24  inch;  4-0  mm. 

Antennie  inaorCed  as  in  bavbiUs,  the  scape  barely  attaining  the  eyes  iu 
9  but  paaaiiig  them  i^  . 

Occurs  with  the  preceding,  but  rarely  in  the  Southern  States. 

M.  graciliB  I«o.  Paoif.  R.  R.  Rep.  18.>7,  Ajip.  1,  p.  fi7. 

Black,  «ul>op,ii]ue.  Head  rather  broadly  conical,  eyes  convex.  Thorax 
slightly  wider  than  long,  hind  angles  not  prominent,  diso  densely  punc- 
tured, puuctui-es  shining  at  bottom.  Scatellum  densely  clothed  with 
white  pubescence.  Elytra  scarcely  wider  behind,  base  feebly  impressed, 
deeply  striate,  striae  coarsely  ptiuctnred.  intervals  narrower  than  tlie 
striiB,  convex,  rather  eoarsuly  transversely  strigfwe.  Pygidium  conrsply 
gran ulato- punctate.  Body  beneath  coarsely  punctate,  abdomen  shining, 
very  Bpaniely  and  finely  punctulate.  Antennai  piceous,  legs  black. 
Length  .14  inch  ;  B.R  mm. 

The  cbankclers  otherwise  are  as  in  barhCUt  without  the  pi-omiiient  mexn- 
etemum.  The  bead  Is  more  conical  than  in  oiyea  without  being  of  the 
form  of  b'irbita  and  ettliri». 

Occurs  in  California, 

U.  saliciB  n.  sp. 

Differs  from  oiym  as  follows  :  Head  ebmunte  co'iical.  Thiira\  more 
coarsely  and  equally  densely  puuctured,     f^cntcllum  without  white  pubea- 


cence.  Antcnii«x'  dark  piceous  or  black,  tibiae  and  tarsi  black.  Lei 
.12-.  16  inch;  3-4  mm. 

The  fomi  of  the  head  and  the  coarser  punctuation  of  the  thorax 
tinguish  this  npecies  from  both  those  which  precede. 

Occurs  in  the  Middle  States. 

M.  inconspicua  n.  sp. 

Simihir  in  form  to  olyra  but  smaller.     Head  broadly  ovaL    Thorax 
broad  as  long  loss  densely  punctured  anteriorly.    Soutellum  small,  bU 
Elytml  striib  feebly  impressed,  punctures  moderate,  not  serrate,  interrs>' 
tlat  and  finely  transversely  strigose.     Pygidium  rufo-piceons,  pi 
granulate.     Body  beneath  coai-sely  but  not  densely  punctured,  abdom^ M'»-^ *'"* 
more  shining,  sparsely  and  finely  punctulate.    Length  .14  inch  ;  3.5  mi«.  »»"**"^ 

Easily  known  from  every  other  species  with  dentate  claws  by  the  fl;X*^     '  "** 
interstices  and  feebly  impressed  striie.    The  three  outer  striiB  are  deepuu*  ^^i  P®^* 

One  specimen,  Pennsylvania. 

M.  pan  dura  Say.    Cure.  N.  A.  p.  7 ;    Am.  Ent.  ed.  Lee.  I,  p.  26c>^^^^  J 
Gyll.  Schouh.  Gen.  Cure.  Ill,  p.  208. 

Black,  opa<iue.     Hosti*um  sparsely  punctulate  and  finely  alutaoeouK  Jt-^  ^>us. 
Head  sparsely  punctulute,  finely  alutaoeous  and  slightly  grooved  betwec^^*^^**^" 
the  eyes.     Thorax  slightly  broader  than  long,  anteriorly  rather  suddeni  C-^=*  °v 
narrowed,  spine  and  denticuhitions  nearer  the  middle  than  the  apej^c.^^^^ 
sides  feebly  arcuate,  base  not  narrower,  hind  angles  larainiform,  covering  m"*  -■i^K 
the  entire  elyti*al  base,  surface  sparsely  and  moderately  coarsely  ponc^*-*^"®" 
tui*ed,  intervals  opaque,  alutaceous.    Scutellum  black.    Elytra  modern  ^^^*^ 
ately  robust,  motlerately  deeply  striate,  strias  coarsely  punctured,  interr^  ^^-er- 
vals  feebly  convex,    finely  transversely  wrinkled.      Pygidium  coarseljC- ^  ^'^ 
I)unctato-granulate.     Body  beneath  black,  moderately  coarsely  punctate, "^^"^     * 
abdomen  finely  alutaceous,  subopaque,  sparsely  punctate.     Legs  black— ^^*"    ' 

Length  .10  inch  ;  '2-5  mm. 

C  *lv 
Differs  from  all  the  species  by  its  small  size,  more  robust  form,  sparsely^^      ^  ^ 

punctured  thorax  and  the  broadly  dilated  laminiform  hind  angles  of^^-^ 

thorax.     The  lluracic  serrat^i  space  is  nearer  the  middle  than  in  any  "^«^      ^ 

species. 

Occurs  in  Pennsylvania,  Georgia,  Missouri. 


M.  armicoUis  Say.  Journ.  Acad.  Ill,  182;^,  p.  312  ;  Boh.  Schonh. 
Gen.  Cure.  VII,  2,  p.  141. 

Form  of  olyra.  Color  pale  reddish-brown.  Head  coarsely  and  densely 
punctured.  Thorax  granula to-punctate,  serrations  feeble,  form  sub- 
quiulrate,  sides  feebly  arcuate  not  sinuate  posteriorly,  hind  angles 
scarcely  prominent.  Elytra  deeply  striate,  strias  very  coarsely  punc- 
tured, intervals  narrower,  feebly  convex,  gmnulate  at  summit.  Pygidi- 
um granulate.  Body  beneath,  legs  and  antenna)  pale  reddish-brown, 
punctured  as  in  harbiUu     Length  .14-.24  inch  ;  3.5-6  mm. 

Occurs  with  harbiia. 


^  J. 
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M.  pallida  8ay,  Cnio.  N.  A.  p.  7 ;  Am.  Ent,  ed.  I,«.  I,  p.  2«0. 

Body  beiieatli  and  legs  piceons  or  black,  elytra  liitenuH  or  pale  rodillHli- 
bruwu.  TborajE  coaiBely  uiid  moderately  densely  imiiotui-ed.  a  lino 
■ligbtly  elevatud  median  line,  serraturos  feeble,  sides  feelily  avcmUa  at 
baw  aligbtly  sinuate,  liind  angles  distinct  but  not  very  proniin^tit.  Ely- 
tra parallel,  baae  feebly  impressed,  sutural  interval  si iglitly  elevated  at 
bam,  surface  moderately  striata,  atriie  with  ooarHe  but  not  close  punc- 
ture*,  intervalH  feebly  convex,  llnely  alutaceous.  Pygidium  oonrsely 
ponctiired.  Body  beneatli  and  legs  black,  tarsi  piceous,  body  pimctiu'ed 
as  in  barhita.     I^^ngtb  .12-.1I)  incb  ;  3-i  mm. 

EMily  known  by  its  culoratiun. 

(Jwnirs  in  New  York,  Peitusylvania,  Illinois. 

The  species  of  Hagdalis  are  all  more  or  less  pubescent  wben  rcctmlly 
captured,  and  the  pubescence  la  eo  easily  i-emoTcd  that  but  few  unbinct 
spocimona  retain  it,  tberefore  do  mention  has  been  made  uf  it  iu  tlic 
above  dcacriptions. 

Balakikitb  Oorni. 

The  marked  uniforroity  of  vostiture  of  many  of  the  epecieii  rendfra  it 
estremvly  difficult  to  Rppurate  tliem.  Fortniiately  other  more  prominent 
ohancteTj  exist  as  will !«  seen  in  tlie  table  given  below.  As  in  Mnniiitli* 
tlie  sexes  are  known  by  the  longer  rostrum  of  Ibe  female,  which  Is  more 
aletider  and  Imts  arcuate  tlian  in  tbe  male.  In  the  lntt«r  sek  tlie  doreum 
of  the  nbdomcn  has  eiglit  segmeuta  and  iu  the  female  seven. 

The  inandililea  of  Sulaninut  are  incapable  of  motion  laterally,  l>eing 
restricted  to  a  motion  iu  a  vertioal  pUiiG,  acting  like  scissors  in  which 
both  edges  ai'e  acute. 

In  the  American  JourDal  of  Suiunce  and  Arts,  Vol,  XI. IV,  .luly,  IdUT, 
Dr.  Lecnnte  writes  as  follows,  after  meutioning  the  existence  in  some 
genera  of  Coleoptera  of  corneous  ex«ert«d  ovipositors,  "  But  it  was  re- 
•ervod  for  the  Rhynchopbora  to  exhibit  a  degradation  of  typo,  by  which 
a  f  unctiou,  peculiarly  appropriate  to  tbe  poateriur  extremity  of  tlie  body, 
is  peiTormed  by  the  bead  ;  the  elongated  beak  beeoraiag  iu  tact  the  ovi- 
positor." This  appears  to  me  tiue  ouly  so  far  as  the  perforation  is  con- 
oerneil  into  which  the  egg  is  to  be  deposited.  The  beak  really  ]ierforaIcs 
the  exterior  of  the  acorn  or  other  fi  ait  and  the  net  of  ovipoaition  is  done 
by  a  long  ovipositor  uf  siendi^r  form  and  half  Uio  length  of  the  body.  1 
have  before  me  a  specimen  with  the  ovipoutor  pratuded  and  an  egg 
seized  by  its  tip. 

Our  species  of  Itiil'iin'uHt  are  an  follows  : 

Ftrst  joint  of  fiiuicle  sborler  than  the  second. 

Etich  elytroa  rounded  at  tip,  pygidium  in  great  pait 

visible; curyatrypes. 

First  joint  of  funicle  longer  than  the  second.    Elytra  sub- 
acute at  tip,  pygidium  feebly  exposed, 
*.  r.  B.— VOL.  xjit.  3r 
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Pygidium  r  c  >ncave  at  tip  and  glabrous,  the  depresaion 

surrounded  by  rao<lf  ratcly  long  silken  hairs qnerc^ 

Pygidium   *:  convex,  punctured,  hairy. 

Thorax  longer  than  wide  ;  tooth  of  femur  small teot'**^ 

Thorax  wider  than  lont;. 

Tooth  of  hind  femur  small,  free  edge  sinuate nnifonxm^ 

Tooth  of  hind  femur  large,  triangular,   free  edge 
straight. 
Ikxly  above  and  beneath  sparsely  clothed,  with 

hairs  scarceiy  at  all  scale-like 

Body  al)ovc    moderately  densely,   beneath  very 
densely  clothed,  hairs  beneath  broad,  scaly nasic 

B.  caryatrypes  Boh.    Pchonh.  Gen.  Cure.  VII.,  2,  276. 

Body  dark-bn)wn,  densely  clothed  with  ochreous  scale  like  hairs, 
rax  at  middle  broadly  fuscous,  elytra  with  fuscous  spots  irregularly,  b 
closely  i>hu*ed.     Hostrum  at  base  punctured.     Second  joint  of  funic 
longer  than  the  first.     Thorax  not  longer  tlian  wide  at  middle,  apex 
the  width  of  basi*,  sides  in  front  rapidly  diverging,  then  arcuat<e  and  ve 
slightly  narrowed  to  base  ;  base  on  each  side  very  feebly  sinuate  ;  di 
convex  coarsely  and  densely  punctured,   median  line  smooth*  surfa 
clothed  with  ochreous  scale-like  hairs  with  broad  spaoe  at  middle  (exce 
flne  median  pale  lines),  and  sides  fuscous.     Elytra  oval,  emarginate 
base,  ajnces  obtusely  rounded,  disc  anteriorly  slightly  depressed,  sarfai 
striate,  stria)  puncturod,  intervals  tlat,  densely  rugosely  punctulate,  sur-- 
fiice  clothed  with  oclireims  scale-like  hairs,  interspersed  with  brownis! 
spots.     Pygidium  densely  and  ci»arsely  punctured.    Body  beneath  deuael 
clothed  with   pale   yellow    silken    scales.     lA^gs    pale    rufo-testaceous, 
sparsely  clothed  with  silken   yellow,  short  hairs.     Femora  with  a  broad 
triangular  tooth,  the  npex  of  wliicli  is  more  acute  and  directed  outwards. 
Length  (excluding;  rostrum)  .:Jt>-.41  inch  ;  H-11  mm. 

Mttle. — Rostrum  sliorter,  not  longer  than  the  entire  body,  gradually 
arcuate,  nearly  from  the  base.  Dorsum  of  alxlomcn  with  eight  segments. 
Pygidium  witli  nuMlerately  long  silken  hairs. 

Fcnmle. — Host  rum  often  nearly  as  long  as  twice  the  body,  straight  at 
basal  three-fourths,  arcuate  at  tip.  Pygidium  scarcely  exposed,  witli 
8hoi*t  sparse  pubescence.     Dorsum  of  abdomen  with  seven  segments. 

This  is  our  largest  species,  said  to  live  on  the  chestnut.  The  color  of 
the  elyti*al  pubescence  is  occasionally  uniform.  The  femora  near  the  tip 
are  very  deeply  sinuate  so  that  I  have  <lescribed  them  as  being  strongly 
toothed,  taking  the  triangular  prominence  as  a  tooth,  which  is,  however, 
suddenly  more  slender  at  a{>ex,  and  directed  outwards  toward  the  apex. 

Occurs  from  the  Middle  States,  westward. 

B.  quercus,  n.  sp. 

Body  brownish,  clothed  with  pale-brown  scale-like  hairs,  nearly  uni- 
form on  the  thorax,  elytra  moderately  closely  spotted  with  pale  orange 
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ramlf  conflueut  ioto  aliort  traiisverse  Hiios.  Tboi-ax  one-tiiird  wider 
I  thtii  long,  Hides  moderately  strongly  arcitRite,  surface  denHoly  punctured, 
I  vcty  sparsely  pubeHceDt,  slightly  denser  along  Ibe  iDediaa  line.  Elylra 
I  oval,  gradually  attenuate  to  tip,  disc  moderately  coiiTei,  atriitte,  titriu.' 
I  piWDtUFed,  intervals  densely,  but  not  roughly  punctured,  surfaue  moder- 
I  Ktely  densely  clothed  with  pale-brown,  with  numerous  pale'Cningu  spots, 
t  aometinies  continent  into  short  fasciaj.  Kodj  beneath  moderately  densely 
clothed,  paler  than  above.  Femora  dentate  as  in  faTyatrspct.  Tarsal 
claws  with  the  basal  appendix  narrow. 

3taU, — Rostrum  slightly  shorter  than  the   body,  moderately  arcuate  . 
Abdomen  with  eight  segments  above,  pygidium  at  tip  deeply  concave, 
I  the  concavity  smootli,  shining  and  KUiruunded  by  an  acute  rim  fimbriate 
[  with  long  hnii'B. 

J'intaif. — Rurtrum  longer  than  the  body-    Abdomen  above  with  seveu 
I  MgneDta,  pygidium  flmbriate,  convex. 

This  specie*  is  abundantly  (Hstiuut  by  the  sexual  characters. 
There  ftre  numerous  specimens  berore  me  reared  by  Mr.  John  Aklmrst, 
i   of  Brooklyn,  N.  Y.,  anil  one  fn.m  Tt-xis,  from  M.  SalK-  (No.  05). 

B.  rectus  Say.  Cure.  N.  A.,  p.  H!  ;•  Am.  Ent,  edit.  Lee.  I,  p.  379  ; 
MtflfrmtriiiGjU,  Schonh.Gen,  Cure  III.,  p.  37C;  aa^f,  Gyll.  loc,  cit,  p. 
3T5. 

Form  moderately  slender,  color  piceons,  clothed  with  brownish  scole- 

I  like  halrH,  elytra  with  numeruus  pale-yeltow  spota,  more  or  less  uun Hue nt. 

Tboi'az  longer  than  wide,  more  or  less  conical,  sides  very  Teobly  ai-cuato 

If  nearly  straight  from  apex  to  base,  aarfaoe  mmlerately  convex,  densely 

punctured,  median  line  slightly  elevateil,  smooth,  clothed  with  brownish 

I  hairs  with  a  paler  line  near  the  side.     Elytra  oval,  ra[iidly  attenuate  to 

I    baae,  Eurface  striate,  stris  punctured,   intervals  flat,  densely  iiimctured, 

I   densely  clothed  with  brownish  pubescence,  with   numerous  pale-yellow 

spots  more  or  less  couHuent,  sometimes  forming  fasoiw.    Body  beneath 

I   with  paler,  moi-e  silken  scales.     Pemoi-a  with  rather  strong  triangular 

I    tooth,  slightly  sinuous  on  its  distal  edge.     Claws  with  moderately  broad 

,  tWsallobe.    Length  .au-.au  inch;  5-(t.3  mm. 

Mitie. — Rostrum  shorter  than  the  body,  feebly  arcuate.    Pygidium  con- 
k  VOX  at  tip,  punctured  and  pilose. 

Female. — Rostrum  nearly  twice  iis  long  as  the  body,  moderately  aicu- 
I  ate  at  tip.     Pygidium  less  pilose. 

Occurs  in  the  Middle  and  Biiuthem  States. 
B.  uniformis  Lee.   Pacif.  H.  R.  Rep.,  1857,  p.  .'57. 
Form  robust,  brownish  or  piceous,  surfauu  moderately  densely  clothed 
with  scale-like  hail's  of  variable  color.     Rostrum  slender.     Thorax  wider 
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-auo.  Jioii;.  »£«£»   «ilii:^]L7  gnmE»  =i  fries  .  rHJkrr  rtnigly  izcoate,  baae 
*iL£^ilT  lUhrr.'W'KL  fiirlknf  *nii^«ti7  tiocmiebil    ESjtim  and  feebly  emar- 

rs£^:H«-     l«mrii  .-4-  8;  zuci  .  f— ".T  sjb. 

^  —•»'/ — TiJ.cii  *;;uir«-jT  ^i^'iictMiezii.  joUenocBee  cinereous ;  elytra 
>;;&j>t:  T  :  .ztir^>}a':»:s»:%-:Lj:  -vn^  n^iKiiars  I'C^wzdih  spots  iutemiixed. 

Vr-..'-^. — ?^':«?*:»dai«  :<r  lij.cfci  =j.c«  dense.  arlue)Oii&,  discaJ  space 
Lkrktz  .  c  Vrr*  wni  .oLrHjia*  ;«.":•»*» a«  witb  daricer  spots. 

''-  --rf^y  — r^:«s««2int  ii>.»5tira:u:lT  -Ltzistt^  nmij  umeokxooM^  that  of  the 
elTTrJi  :i::iirr.»ia'  wrix  sill.*  T*G">wi*ii:  lispr. 

Tl^>  iim:*i'jis^  '^  L:szzs»gzjiitc^  r^^hK  br  w^padTe  characters  from  those 
»l>:i  jotoeJe  Az>-i  f  :G.v».  I:  r^M>  ^a  sdcpMi  of  greater  robustness  tiian 
.k=.T  ^^p^^jerf  v<f  7ht  £«=.^iw  T^  u«:<h  iiif  the  f^imier  U  much  smaller,  and 
iLc  fnt*  t%ii*  i>  Oc^t^vj  RZ:ac«5&.  Frvca  n^r'i  p  h  may  be  at  once  distin- 
CT^^hito  by  *,he  fonr  of  tiie  t^x:ax.  fjv«B  %^*i^iu  by  the  form  of  the  elytra 
AzA  :be  SQ-jnrh  mofv^  i««el«^  fea->ra2  ux<t^  aad  from  ciir|r<p  by  the  tooth  of 
the  frmur  of  the  liner  Iwis^  rv-ry  lai^  and  tnangnlar,  and  the  tibue 
mzich  m'>re  «tz\>ni:ST  mocnMiase  as  tijc 

<Av.i7«  is  CAaidjL  Pcan»T>Aaii.  rJiaxs.  Texas,  Kansas,  Califomia 
and  Oret^Mi. 

<.»TA«r  $>p^:cimen  of  the  :hinl  Tar:e:T  i<^  marked  as  injuring  the  Hazel 

DUt 


B.  carrsp.  a. 
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Ilrvw :.:-!..  >u:»-';a.jUi,  vt.ry  <j^r>c'y  ;  ji<soent  aWve  and  beneatl]. 
TLvrux  w:dtr  :l..«a  1-  r.^-,  ^:^Sl^  ::.  :':-■:.:  >l:i:Lily  sinu^t<r  ,  strongly  arcu- 
au-,  «i:^'  ii.  ^icr.ii^Iy  ».v»::vv\.  vicus^Iy  and  «.  ai'sely  punctured,  very 
spai'^-'.y  c*.»»:]ivd  wiih  ..■chrt-'>v;''  j'-;';^.-5^eDoe.  Elytra  oval,  moderately 
i-niar^'inaie  ut  ba><-,  nivicratc'y  voinex,  striaw,  stri;e  punctured,  inter- 
\a'.*  riat.  rough ly  j»unc:i:i\d.  sjMrx'.y  ;»ul>e>cent  with  oi'hreous  hairs. 
B'>Iy  Wiivaih  sp.ir^oly  pulR-s^^riit  wi:h  h.iirs  that  are  feebly  scale-like, 
an«l  pi'.er  in  cmI-t  than  the  upj«or  siiri.ive.     Length  .3i»  inch  ;  9  mm. 

•Sc-*'  .f!  -'hr  'I'U  -<  as  in  the  pnex'ediuiT  s^^ecies. 

Tlie  fcinora  are  aimeil  with  a  strong  triangular  tooth,  and  the  tibiic  at 
tip  m«»re  stronj:ly  mucr«»nate  than  in  any  of  our  other  species.  Among 
all  the  lemaks  of  the  preceding  sj.»toie>  the  hind  tibia;  are  more  evidently 
sinuous  than  in  the  male.     This  is  e^jK^cially  noticeable  in  this  species. 

The  si>ecimen>  before  me  are  from  Mr.  Akhurst,  of  BixK)klyn,  and  they 
are  known  to  infest  the  Hickorv  nut. 

B.  nasiciis  Say.  Cure.  X  A.,  p.  lt*» :  Am.  Ent.edit.  Lee.  L,  p.  279; 
Gyll.  Schonh.  Gen.  Cure.  III.,  p.  :>77  :  /t'l^utu^  \  Say,  loc.  cit.  ;  rostratui^ 
Gyll.  loc.  cit,,  p.  374  ;  iptWfUi  Gyll.  loc.  cit.,  p.  370. 

This  8i»ecie»  resembles  a  small  C(iri/tii(ri/]K9,  and  differs  in  having  the 
thorax  broader,  the  sides  more  arcuate.     The  surface  is  similarly  clothed, 
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at  on  the  elytra  tlie  tvndenoy  of  the  paler  pubeBoenoe  ia  to  form  bands, 
he  elytra  are  ti-iangular.  tbe  aides  scnrcely  arcuate  and  very  mpidly 
iiring  to  apex.  The  femora  are  ai'iaed  witli  a  Btronff  triangular  tuotli. 
nii  llie  tibite,  eapeciully  tlie  posterior,  feebly  mucronatf.  Length  .S'l-.iJO 
lob :  fi-7.5  mm. 

Se^uiil  fJutraetert  as  in  farj/atrj/peii. 

Occurs  In  PennBylvania,  Illinois,  Kansas,  Oeorgia,  said  to  infest  ac^nis 
ltd  h&zel  nuts. 

Balaniiiai porreeltia  Bob.    8ch6nh.  Gen.  Cure.  V1I„  p.  202. 

This  docs  not  appear  to  belong  to  the  genus. 

Orchebtes  Illig. 
The  form  of  the  bind  femora  will  serve  to  miiko  tUis  genus  readily 
nown,  wt  in  nearly  all  the  species  tbey  are  stout,  and  enable  tbe  speoies 
>  leap  after  the  maauer  of  tlie  Halticidea.  Tbeir  facies  is  much  that  of 
Apion.  Our  species  are  few  in  number,  and  are  distiaguisbed  in  the 
loUowing  manner : 
Funicle  of  untennie  six- jointed. 

Body  above   black,  inconspicuously   grayish-pubescent, 
legs  black,  tarsi  and  antennie  pale,  rufo- testaceous.. , . 
'unicle  of  antenna  seven-jointed. 
Body  above    black   without    conspicuous    pubescence ; 

acutellum  densely  clothed  with  white  pubescence 

Body  above    with    pubsecenee   forming  a   conspicuous 
design. 
liBgs  entirely  black,  pubescence  of  elycra  sparse,  an- 

tennoe  pale  rufo-toKtaceous 

Logs  nifo-testnceiius,  bind  femora  piceons,  aniennte 
pale  rufo-tesUiceous,  pubescence  of  elytral  design 
dense  and  nearly  white 


pallio. 


niger. 


subhirtus. 


ephippiatus. 
O.  pallioorais  Bay.  Cui-c.  N.  A.,  p.  16 ;  Am.  Eut.  edit.  Leo.  Vol.  I. 
p.  380. 

Oblong  oval,  black,  moderately  shining,  sparsely  clothed  with  sliort 
ipftjiah  hairs.  Rostrum  nearly  as  long  as  the  head  and  tliorax,  sub- 
jpfUndrical,  coarsely  but  sparsely  punctured  near  the  tip.  Head  opaque, 
llneljr  granulate,  and  sparsely  punctured.  Antennm  pale  plceo-rufous, 
tflub  darker,  inserted  behind  the  middle  of  rostrum,  funicle  six-jointed, 
jlrat  three  joints  motterately  elongate,  last  three  monilifonn.  Thorax 
'broader  than  long,  sides  mwlerately  arcuate,  apex  narrower,  base  slightly 
aarrowed,  surface  sub-opaque,  coarsely  and  rugosely  punctured,  feebly 
longitudinally  impressed  at  base,  Scutellum  black.  Elytrn  oblong  ova], 
at  txuo  more  than  a  half  broader  than  the  thorax,  surfiioe  modurat«1y 
aliluing,  strito  feebly  impressed  (the  sutural  and  second  more  distinctly) 
and  with  moderately  coarse  punctures,  intervals  nearly  flat,  sparsely 
^^    paoctate.     Body  beneath  black,  shinins:.  abdomen  moderately  coarsely 
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tbe  UTzcisjiJ  «!FjH<iaZ!T  poaMtorfd.  Legs  blacky  tani  pale  mfo-testo- 
ci?'/:!*-     LeastL  .!<«-.  12  iadi :  ±-V3  mm. 

Tbi»  *^i*<M^  mjiT  W  readi]j  k&drvm  bj  the  siz-j(Mnted  fanide  of  the 
ifiUrnziJt  ]kZM*\  bj  the  f«abe««eD»  cf  the  corCftce  spsnely  placed,  very  in- 
i.-jii*fifi*.-U'jv%  eien  vitL  tbtr  k-ni^.  ii><i  vitboot  any  teikleiicj  to  form  a 
devi^.  The  antezmar  Tarr  ftomevhat  in  color,  bat  are  never  black. 
The  tar>i  are  aiwjjs.  pale  nifo-testacie<?a&. 

Tl^ree  <>pec';mezia  befi^ie  me  are  fn>m  Illinois,  and  another  from  near 
Puget  SoQDd. 

O.  niger  n.  »p. 

BLi/rk.  ►ut>-'«}i2k[|ae.  i^uriace  clothed  with  nearij  black,  recumbent 
p'uWscence,  elytra  with  faint  pminose  transverse  band  at  one  third 
from  ba.Mr.  R^ntnim  cylindrical.  a»  long  a»  head  and  thorax,  moderately 
puncture^!  over  iti»  entire  surface.  Anteimae  piceous,  inserted  near  the 
middle  of  the  ro-^tnim.  Tcorax  broader  than  long,  narrower  in  front, 
f»ideH  mrMlerately  arcuate,  base  slightly  narrowed,  surface  coarsely, 
deeply,  and  moderately  densely  punctured,  sparsely  clothed  with  brownish 
pui>eKcence,  with  a  few  cinereous  hairs  along  the  middle  and  sides. 
Sciitellum  densely  clotheil  with  silvery-white  hairs.  Elytra  moderately 
robust,  slightly  longer  than  wide,  one-half  wider  at  base  than  the  thorax; 
surface  moderately  deeply  striate,  strijc  coarsely  punctured,  intervals 
flat,  nitjulose,  clothed  with  short,  recumbent,  brownish  pubescence,  and 
an  irrc'^^^nlar  traDMerse  ])i-uinose  band  ut*ar  the  basal  third.  ]k»dy  beueath 
and  h;;;.s  lilack.  sliininj;,  alxlomen  moderately  coarsely  punctured. 
Lcn;,'tli  .o«-.in  incli  ;  '2-2 ')  mm. 

Tlie  c«»nsj»i(uoii.sly  white  scutellum  is  a  notable  feature  in  this  species. 

Occurs  in  Nova  Scotia.  Canada,  and  Illinois. 

O.  subhirtus,  n.  sj». 

Black,  ffcljly  sinning,  suiface  nunleratt'ly  clothed  with  brownish  hair, 
arnl  witli  j^rayisli  hair  forming  an  irrcgulai  hand  near  the  basal  third, 
hroailist  at  suture,  and  a  narrower  band  near  the  apex  of  irregular  form 
an»l  much  narrower  than  the  preceding.  Rostrum  cylindrical,  moderately 
arcuate,  coarsely  punctured.  Autenn«e  testaceous,  inserted  near  the 
niid<lh;  of  tlie  rt>stnim.  Thorax  nearly  three-fourths  wider  than  long, 
sides  moderately  arcuate,  ai)ex  narrower  than  ba.se,  surface  opaque, 
sparsely  ruj^ohcly  punctured,  and  very  sparsely  cincreo-pubescent.  Scu- 
tellum cinereo-j)uhescent.  Elytra  oval,  longer  than  wide,  at  base  one- 
tliir<l  broader  than  the  thorax,  striate,  striip  coarsely  punctured,  intervals 
Hat,  ru{;ulose,  surface  sj^arsely  clothed  with  dark  brownish  pubescence» 
and  with  an  irre<;ular  sub-basal  band  of  cinereous  pul>escence  broadest 
at  the  suture,  anterior  and  i)osterior  margins  sinuous,  and  a  sub-apic4il 
narrower  band,  liody  beneath  black,  sparsely  pubescent,  moderately 
j)un(!tured  and  shining.  Legs  jiiccous-black,  tarsi  pale  testaceous. 
Len;^tb  .OH  inch  ;  2  mm. 

The  pubescence  clothing  the  surface  is  coarser  than  in  the  other  species 
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in  our  fauna,  and  the  design  formed  by  the  cinereous  pubescence  is  very 
distinct,  much  more  evident  than  in  niger,  but  much  less  so  than  in 
ephippiaiun. 

Two  specimens  are  before  me  from  Illinois. 

O.  ephippiatus  Say.  Cure.  N.  A.,  p.  16  ;  Am.  Ent.  edit.  Lee.  Vol.  I. 
p.  280. 

Piceous,  moderately  robust.  Rostrum  rufous,  cylindrical,  moderately 
punctured.  Antennse  pale  rufo-testaceous.  Head  rugosely  punctate,  sub. 
opaque.  Thorax  broader  than  long,  apex  narrower,  sides  moderately 
arcuate,  median  line  slightly  impressed,  surface  rugosely  punctured  and 
very  sparsely  cinereo  pubescent.  Scutellum  white.  Elytra  moderately 
robust,  slightly  longer  than  wide,  at  base  one-third  wider  than  the  thorax, 
striate,  strioe  moderately  coarsely  punctui*ed,  intervals  flat,  rugulose, 
clothed  with  dark  brown  pubescence  and  with  a  large  irregular  space 
near  the  base,  and  a  sub-apical  irregular  band  densely  clothed  with 
silvery-white  hairs.  Body  beneath  black,  shining,  sparsely  punctured. 
Legs  pale  rufous,  hind  femora  piceous.     Length  .12  inch  ;  3  mm. 

The  surface  color  of  the  elytra  is  not  entirely  piceous,  that  covered  by 
tlie  white  hairs  being  rufous.  The  conspicuous  character  of  the  design 
ijvill  make  this  species  readily  known. 

Two  specimens  are  before  me,  one  from  Pennsylvania,  the  other 
Illinois. 

O*  puberulus  Boh.   Eug.  Hesa,  1839,  p.  133.     California. 

Unknown  to  me. 

The  species  of  Orcheafesj  as  far  as  known  to  me  in  our  fauna,  have  the 
femora  unarmed.  The  larva  underg^oes  its  changes  in  a  cocoon,  which  it 
prepares  in  a  manner  still  unknown  to  science.  The  same  habit  has  also 
l>een  noticed  by  Mr.  C.  V.  Riley  in  Prionomerus  calceatus  (Say),  (car- 
l>inarius  OylL),  and  Phytonomui  coinptiu  Say,  of  which  full  accounts 
^will  doubtless  soon  appear. 

Rhyssomatus  Schonh. 

Our  species  are  few  in  number,  and  are  thus  distinguished  : 

Sody  above  black,  sometimes  with  obsolete  brownish  elytral 
spots. 
Alternate  elytral  intervals  more  elevated;  a  short  humeral 
carina. 
Thorax  very  obliquely  strigose,  elytra  obsoletely  macu- 
late    palmacollis. 

Thorax  longitudinally  strigose,  elytra  entirely  black... .  lineaticoUis. 
£lytral  intervals  equal,  humeral  carina  attaining  the  apex. 

Thorax  feebly  obliquely  strigose asqualis. 

Body  above  brown,   surface  sparsely  pubescent ;  humeral 
carina  entire. 
Thorax  obliquely  strigose pubescens 
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B.  palmacollis  Say.  Core.  N.  A.,  pp.  16,  27 ;  Am.  But.  edit.  Lee^  I., 
pp.  279,  21)0  ;  Boh.  Schonh.  Gen.  Cure.  IV.,  p.  3«6. 

Form  short,  n>bust,  oval,  black^  feebly  shining.    Rostmm  as  long  as 
thorax,  moderately  arcuate,  sparsely  punctured  at  tip,  at  udes  feeUy 
sulcato-punctate,   above  carinate    at    base.     Head   densely  pmictiired. 
Thorax  nearly  twice  as  wide  at  base  as  long,  sides  gradually  arcuale, 
apex  moderately  constricted,  base  feebly  arcuate,  disc  moderately  convex, 
median  line  Auely  carinate,  and  with  deep  strigse,  oblique  and  parallel, 
surface  glabrous.    Scutellum  densely  clothed  with  brownish  pubeaoenoe. 
Elytra  oval,  gradually  and  arcuately  narrowed  to  apex,  very  oonvex* 
with  rows  of  deep  oblong  punctures,  suture  and  each  alternate  interval 
acutely  carinate  and  a  short  carina  at  humerus,  color  black  obsoletely 
spotted  with  brownish  especially  near  the  apex,  the  spots  slightly  pabes- 
cent.     Body  beneath  coarsely,  abdon*en  and  legs  more  finely  and  densely 
pubescent,  each  puncture  bearing  a  very  short  yellowish  hair  at  bottom. 
Femont  moderately  toothed,  tibia.'  with  a  tooth  near  the  apex  externally. 
Length  .24  inch  ;  6  mm. 

The  oblique  strigosites  of  the  thorax  are  nearly  at  right  angles  to  the 
sides  of  the  thorax,  and  the  basal  line  of  the  thorax  is  straight  and 
transverse  opposite  the  scutellum. 

Occurs  in  Florida  and  Texas,  not  common. 

R.  lineaticollis  Say.  Joum.  Acad.  III.,  1823,  p.  313 ;  Cure.  N.  A. 
an<l  Am.  Eiit.  ut  supra;  Boh.  Schoiih.  Gen.  Cure.  VIII.,  2,  p.  9. 

Similar  in  form  and  Kculpture  to  the  preceding,  differing  as  follows  : 

Host  nun  iioutely  carinate  at  basal  half,  a  slight  impression  slightly 
above  the  eyes.  Thorax  more  than  twice  as  wide  as  long,  sides  strongly 
arcuate,  apex  seareely  constricted,  surface  with  deep  strigje,  longitudinal 
and  parallel  with  the  median  line,  beeoniing  slightly  arcuate  near  the 
sides.  Scutellum  glabrous  or  very  nearly  so.  Elytra  entirely  black 
withtuit  brownish  pubescent  spots.     Len;^th  .22-.2CJ  inch  ;  5.5-0..")  mm. 

The  basal  line  of  th(>rax  at  middle  is  slightly  arcuate  and  approaches 
more  nearly  the  scutellum. 

Occurs  from  Pennsylvania  to  Kansas  and  Texas. 

R.  cequalis  n.  sp. 

Robust,  oval,  black,  feebly  shining.  Rostrum  sparsely  punctured  in 
front,  basal  half  punctato-sulcat<>,  not  carinate.  Head  moderately  densely 
punctured.  Tluuax  one-tliinl  wider  at  base  than  long,  sides  arcuate, 
ape\  feebly  constricted  at  the  sides,  base  feebly  arcuate,  surface  obliquely 
arcuately  stri^ose,  with  a  few  punctures  along  the  apical  and  basal  mar- 
gins. Scutellum  not  pubescent.  Elytra  oval,  feebly  narrower  at  apex, 
sui  face  with  rows  of  coarse  deep,  elon;,'ate  punctures,  intervals  nearly 
Hat,  sliglitly  reticulately  rugulose,  no  short  humeral  carina.  Body  be- 
neal  h  coarsely,  abd(muMi  very  densely  and  more  fmely  punctui-ed.  Length 
.tn  inch  ;    1  nun. 

Tlie  InlervulH  are  not  absolutely  eipial,  some  are  tlat  the  others  slightly 
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convex  but  the  difference  is  not  sufficient  to  be  noticed  readily,  and  the 
intervals  being  thus  equal  the  short  carina  at  the  humerus  disappears. 
Pennsylvania,  Ulionis,  Kansas. 

B.  pubescens,  n.  sp. 

Oval,  moderately  robust,  brownish  ferruginous,  feebly  shining,  sparsely 
clothed  with  yellowish  hairs  over  the  entire  surface.  Rostrum  leather 
slender,  sparsely  punctured,  at  sides  punctato-sulcate,  above  not  carinate. 
Head  coarsely  and  very  densely  punctured.  Thorax  nearly  twice  as  wide 
at  base  as  long,  sides  arcuate,  apex  moderately  constricted,  base  feebly 
arcuate,  surface  moderately  convex,  median  line  not  carinate,  with 
oblique  strigse  closely  placed  and  a  few  punctures  along  the  apical  and 
basal  margins.  Scutellum  sparsely  pubescent.  Elytra  feebly  narrower 
to  the  tip,  surface  with  rows  of  coarse,  deep,  nearly  round  punctures  not 
closely  placed,  intervals  alternately  carinate,  the  iiat  intervals  densely 
punctulate.  Body  beneath  colored  as  above,  coarsely  punctured,  abdomen 
more  finely  and  densely,  sparsely  pubescent.  Legs  concolorous.  Length 
.22  inch  ;  5.5  mm. 

This  species  agrees  with  the  first  two  in  having  the  intervals  alternately 
eariniform  and  a  short  humeral  carina,  but  differs  from  all  our  species  in 
the  color  and  the  pubescent  surface. 

Two  specimens,  Owen's  Valley,  California. 

Chalcodermus   Schonh. 

This  genus  is  so  closely  allied  to  Bfiyssomatus  that  it  becomes  a  matter 
of  difficulty  to  separate  them  when  the  foreign  species  are  considered. 
Lacordaire  relies  on  the  character  afforded  by  the  hind  tibia  in  which 
the  tip  or  truncature  is  entirely  open  in  Bhyssomatus  and  closed  by  a 
ridge  in  the  present  genus.*  Our  species  are  few  in  number  and  are  the 
more  readily  known  by  their  more  slender  rostrum  and  the  absence  of 
any  tooth  near  the  apex  of  the  tibise  on  the  outer  edge. 

Our  species  are  as  follows  : 

Elytra  striate,  intervals  elevated. 

Surface  ferruginous  (with  aeneous  tinge) pruinosus. 

Elytra  not  striate  but  with  rows  of  coarse  punctures. 

Thorax  suddenly  narrowed  in  front,  coarsely  punc- 
tured   aeneus. 

Thorax  deeply  longitudinally  strigose ;   body  brown 

elytra  paler collaris, 

Thorax  irregularly  strigose ;  body  black inaequicollis. 

•  For  a  fuller  account  of  this  character  see  Genera  d'es  Col^optftres,  Vol.  6,  p.  11.  The  trun- 
eatares  of  the  hind  tibias  Lacordairo  designates  as  "c&rbeiltejf,*^  a  technical  word  having  no 
equivalent  in  our  language,  and  the  difference  meant  by  *'cordeilUs  caverneiises^'  and 
*  M  ^eauverlls  *  *  are  there  fully  exposed. 

A.  P.  s.^V0L.  XIII.  3a 
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C.  pruinosus  Boh.  Schonh.  Gen.  Cure.  YIII,  2,  p.  13. 

Oval,  convex,  ferruginous,  moderately  shining.  Rostrum  spanely 
punctured  in  front,  at  base  feebly  longitudinally  sulcate,  above  carinate. 
Head  sparsely  punctured,  eyes  moderately  separated.  Thorax  nearly  twiee 
as  wide  at  base  as  long,  sides  gradually,  arouately  wider  to  base,  apex  very 
feebly  constricted,  base  feebly  sub-bisinuate,  surface  moderately  coQTex, 
median  line  slightly  smoother,  coarsely  and  moderately  densely  pono- 
tured,  the  punctures  tending  to  strigosity  at  the  sides.  Scutellum  small, 
round,  glabrous.  Elytra  oval,  arcuately  and  but  feebly  narrowed  toward 
•apex,  surface  deeply  striate,  striae  with  coarse  punctores,  interrals  sub- 
acutely  convex.  Body  beneath  ferruginous,  sparsely  punctured,  abdomen 
very  much  smoother.  Legs  ferruginous,  femora  dentate,  anterior  Ubie 
with  margin  sinuous.     Length  .1&-.20  inch  ;  4.5-5  mm. 

Boheman  describes  this  species  as  having  a  slight  aeneous  tinge  to  the 
surface,  a  character  not  possessed  by  any  of  the  three  specimens  before 
me.  <^ne  of  the  specimens  has  the  intervals  of  the  elytra  quite  conspicu- 
ously punctulate  but  does  not  otherwise  differ. 

Occurs  in  Arizona  and  Peninsula  of  California. 

C.  ceneus  Boh.  Schimh.  Gen.  Cure.  IV,  p.  388. 

Black  with  faint  bronze  tinge.  Rostrum  sparsely  punctulate,  feebly 
cariuate.  Head  sparsely  i)unctulate,  eyes  very  narrowly  separated. 
Thorax  one-fourth  wider  at  base  than  long,  anteriorly  rather  suddenly 
narrowc'tl,  behind  the  eonstriction  obtusely  stibangulate,  thence  feebly 
areuate  n\u\  searcely  broader  to  base,  the  latter  decidedly  bisinuate,  sur- 
face convex,  sparsely  peifiuato-puntrtatc.  Scutellum  small,  glabrous^ 
Klytra  oval,  suhjiarallel  in  front,  toward  apex  arcuately  narrowed, 
convex,  with  rows  of  deeply  impressed  punctures,  intervals  extremely 
niiinitely  alutaceous  and  with  a  row  of  fine  punctures  each  bearing  a  very 
nnniite  scah'.  lUnly  beneath  black,  coarsely  punctured,  abdomen  more 
sparsiOy  ]>iinctured,  terminal  se«j:nient  more  densely  punctured.  I^^gs 
Mack,  »H»;u>ely  punctured,  femora  dentate,  anterior  tibijc  narrower  at 
bas.il  third.     Length  .'20-.2*J  inch  ;  .5-5.5  mm. 

(>cctiiN  in  ( J eor«;ia  and  Florida.  Easily  known  by  the  coarsely  perfor- 
A\o  piuu  tate  thorax. 

r.  iniUHiuiooUis   n.  sp. 

lU.iclx  with  «listinct  aenemis  tinge.  Rostrum  sparsely  punctured  at 
Up,  t»'chl>  sidcate  at  sides  near  base,  above  obtusely  subcariuate.  Head 
h|i.uM'l>  ]miictnred,  eyes  moderately  distant  with  an  impressed  puncture 
lirt\\»en  thcni.  Thorax  one-fourth  wider  at  base  than  long,  sides  in 
i  I  Mitt  ioehl\  sinuous  and  thence  feebly  arcuate  to  base,  surface  shining, 
tiiidtiin  line  cariuate  in  front,  suddenly  wider  at  middle,  on  each  side  a 
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deep  sulcus,  anteriorly  and  laterally  with  deep  broad  irregular  sulci,  on 
each  side  of  median  sulci  a  smooth  space.  Other  characters  as  in  the 
preceding  species.     Length  .22  inch  ;  5.5  mm. 

The  sides  of  the  thorax  beneath  are  sculptured  with  deep  broad,  short 
gloves,  while  the  preceding  species  has  deep  foveate  punctures. 

One  specimen,  Georgia. 


C.  collaris  n.  sp. 

Brownish  with  aeneous  lustre.  Rostrum  sparsely  punctured,  sides  at 
base  feebly  sulcate.  Head  sparsely  punctured,  eyes  mo<lcrately  sepa- 
rated, a  slight  impression  between  them.  Thorax  one- third  wider  at 
base  than  long,  sides  slightly  sinuate  in  front,  thence  arcuate  to  base, 
surface  deeply  longitudinally  strigose,  anteriorly  slightly  punctured. 
Scutellum  small,  smooth,  aeneous.  Elytra  ferruginous  with  aeneous 
lustre,  obsoletely  maculate  with  browm'sh,  sculptured  as  in  the  preceding 
species.  Body  beneath  and  legs  as  in  the  preceding  species.  Length 
.22  inch  ;  5.5  mm. 

One  specimen,  Texas,  differs  in  color  and  thoracic  sculpture  from  any 
of  our  species. 

Analcis  Schonh. 

In  all  the  species  which  I  have  examined,  I  have  been  unable  to  detect 
any  variation  in  the  number  of  the  dorsal  abdominal  segpnents  between 
the  specimens  which  I  have  superficially  considered  as  opposite  sexes. 

The  species  divide  themselves  naturally  into,  two  distinct  forms,  tlie 
one  opaque  and  more  or  less  clothed  with  scales  forming  bands  of  vari- 
able width,  the  other  shining, asneous,  and  without  any  surface  vesture 
The  following  table  shows  their  further  relationship. 

Body    above   black,   varying  to  rufous,   surface    usually 
opaque  with  scale-like  vestiturc,  abdomen  punctured. 
Thorax  coarsely  fovcolato-punctate,  surface  irregular. 
Elytra  at  base  with  large  pentagonal  punctures,  at  apex 

the  stria)  and  punctures  obsolete morbillosus. 

Elytra  at  base  with  large  round  punctures  arranged  in 
very  regular  rows,   striic  aud    punctures  at  apex 

distinct foveolatus. 

Thorax  with  coarse  punctures  evenly  distributed variegatus. 

Thorax  very  densely  punctured fragaria*. 

Body  above  teneous,  shining,  without  vestiture,   thorax 

indistinctly  punctured,  abdomen  smooth aitreus. 

A.  morbillosus  Lee.    Pacif.  li.  R.  Rep.  App.  1,  p.  58. 

Oblong,  black,  opaque.     Rpstrum  coarsely  and  densely  punctured,  at 
base  a  slight  fovea,  surface  with  distant  white  scales  more  dcnee  in  the 


Horn]  "iw  [Sep.  19, 

f<iv<*a.     Thorax  longer  th^n  wide,  moderately  convex,  sides  obliqaely 
ii;ii  rowed  in  Tront,  very  feebly  arcuate  to  ba^e,  the  latter  Uightly  lobed, 
Hnvfucv,  moderately  convex,  with  very  coarse  punctures  on  each  side  of 
niuldle  ^  which  huH  a  Hniooth  s]>ace  at  the  sides  less  coarse,  and  with  white 
M'iihs  in  the  punctiiivK.     Elytra  broader  than  the  thorax,  parallel,  atapex 
roiiiifli'fl,  convex,  Hurfacc  with  rows  of  very  coarse  pentagonal  punctures 
hi*c<Miiiii^  nipifUy  Krnaller  towanls  the  apex  where  the  strite  are  rather 
HKini  cvidi'iit  and  the  punctures  extremely  small ;  vestiture  consis^ng  of 
white  floii^iitcMl  KcaU*H  in  the  larger  imnctures  and  patches  arranged  as 
fnlliiwh: — a  small  spot  on  each  side  of  the  scutellum,  an  oblique  narrow 
hand  from  the  humerus  towai*ds  the  suture  more  or  less  interrupted,  a 
trauHversu  hand  at  two-thirds  interrupted  at  the  suture  with  its  anterior 
and  posterior  cd;;t*s  of  very  irregular  outline.      Body  beneath  black, 
opa<|ue,  very  coarsely  punctured.    Legs  black  moderately  punctured,  each 
punehtre  with  a  short  white  scale.     length  .20  inch  ;  5  mm. 
thie  siH'einu'n,  San  Francisco. 

A.  fovoolatus  Say,  Cure.  X.  A.  p.  19 ;  Am.  Ent.  ed.  Lee.  I,  p.  384 ; 
tleiuj.  (('rf/ptorh}/nrhu»\  Schonh.  Gen.  Cure.  IV,  p.  140. 

( 'lohcly  allied  to  the  ))rcceding species  and  dif)ering  as  follows  :  Thorax 
ohli(|U(«ly  narrowed  in  fnmt  and  slightly  sinuous,  sides  thence  moderately 
unMi.ile  an  1  at  base  slightly  convergent,  surface  with  large  fovea?  closely 
plneed  on  eaeh  side  of  median  line  so  that  the  latter  appears  carinate, 
loxeie  at  hiiles  smaller,  fovea  with  yellowish  white  scales  and  a  denser 
lint'  oC  MMJis  uiihiii  the  margin  ai)i>roaching  the  middle  in  front.  Elytra 
\\\\\\  lows  ol"  larj^e,  nmnd,  deep  punctures  arranged  in  le^^ailar  stria* 
hiioium.'.  j;r;ulually  smaller  to  apex  ;  vestiture  as  in  the  pit?ceding  sjH'cies 
Iml  toMMsliu;'  nTNellowish  seales.     Length  .U)-.*2()  ineh  ;  4-5  mm. 

I  In-  l.iiei.il  stiia*  of  the  elytra  have  coarse  punctures  in  their  entire 
li'iij-ili  \\li»l»'  iln'  prerediiig  species  has  four  or  live  punctures  at  base  only. 
III!  |i.i'-.il.|t'  (hat  further  spe<*iuu»us  will  unite  the  two  8i>ocies. 

Orruii  (loiu  rcuusylvauia  to  It»waand  (le<>rgia. 

A.  vurioK'ttiiN  u.  s]>. 

ohliui;,  iiuulerah^ly  Mhiui!ll,^  piccou.s,  varying  to  rufous.  Rostrum 
slimiii'.'.,  c.»aiM'l\  aud  irri'j^ularly  punctured,  at  base  not  foveate.  Thorax 
of  u»Mil>  ohlou;;  t>\.il  lorni.  lon;;»'r  than  wide,  subtruncate  at  base  which 
ii  naiiowci  titan  tin-  tlnuax  at  initldle,  surface  rtioderately  convex,  with 
cnaisc  iMinctnies  Unci"  at  the  siiK'^,  rather  unevenly  disposed,  vestiture 
anani;tMl  as  in  the  pn'ciMJiuj;-  >pt'cics.  Klytra  obltmg  oval,  sides  mode- 
rately aicn.ite,  ili-'C  with  rous  of  i-.iaise  punctures  becoming  rapidly  liner 
tow.iids  llu«  apr\  win're  the  stria*  become  more  evident;  vestiture 
arraii'^rd  as  in  tin*  prccetlini^  spcciis  hut  scarcely  scalclike,  the  surface 
coNiMcd  hy  (he  pnlu-scence  rufons,  the  naked  parts  black  orpicc^us.  Body 
beneath  hiack,  shinin«r,  loarsely  and  sjiarsely  punctured.  Length  .  14-.18 
iuih  ;  li..")"l.."»  mm. 
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The  elytra  are  never  in  this  species  as  in  the  preceding,  totally  black, 
there  being  in  all  the  specimens  an  oblique  humeral  stripe  and  the  sub- 
apical  band  rufous,  these  rufous  spaces  may  extend  themselves  so  that 
the  black  almost  entirely  disappears  excepting  in  a  small  triangular  lateral 
space  and  the  extreme  tip.    The  vestiture  is  hairy  rather  than  scale-like. 

Occurs  from  Illinois  to  and  tliroughout  the  Gulf  States. 

A.  fragariSB  Riley.  Third  Annual  Report  on  the  Noxious,  Beneficial, 
and  other  Insects  of  the  State  of  Missouri.     1871,  p.  42,  fig.  14. 

Form  oblong,  rufo-piceous,  elytra  paler.  Rostrum  moderately  coarsely 
and  densely  punctured  and  with  a  triangular  fovea  at  base.  Thorax  as  in 
the  preceding  species,  densely  and  moderately  coarsely  punctured,  each 
puncture  with  a  short  slender  scale.  Elytra  oblong  oval,  sides  arcuate, 
wider  behind  the  middle,  with  rows  of  moderately  coarse  punctures  which 
become  gradually  smaller  towards  the  ai>ex  without  the  striae  becoming 
more  evident ;  pale  rufous  very  sparsely  clothed  with  short  cinerous  scale- 
like pubescence,  arranged  more  densely  in  two  ci*escentic  bands  on  each 
elytron,  placed  slightly  obliquely,  and  behind  each  band  a  small  fuscous 
spot.  Body  beneath  rufo-piceous,  coarsely  punctured,  legs  paler.  Length 
.16  inch  ;  4  mm. 

A  specimen  of  this  species  was  sent  me  by  the  late  B.  D.  Walsh, 
bearing  the  name  which  !Mr.  Riley  had  adopted.  It  differs  from  every 
species  known  by  the  dense  and  even  punctuation  of  the  thorax.  Injures 
the  Strawberry  plant. 

Occurs  in  Illinois  and  Missouri. 

A,  flBreiis  Say.  Cure.  N.  A.  p.  29 ;  Am.  Ent.  edit.  Lee.  I,  p.  297 ; 
Rosensch.    Schonh.  Gen.  Cure.  IV,  p.  279. 

Black,  shining,  upper  surface  with  distinct  seneous  lustre.  Rostrum 
densely  and  moderately  coarsely  punctured,  at  base  a  fine  sulcus,  thorax 
longer  than  wide,  apex  rounded,  base  feebly  bisinuate,  sides  in  front 
obliquely  and  slightly  sinuously  narrowed,  at  basal  half  nearly  straight 
and  parallel ;  surface  convex,  punctuation  variable  but  never  more  than 
sparsely  punctulate.  Elytra  with  rows  of  moderate  punctures  at  base, 
apex  smooth.  Body  beneath  black,  shining  coarsely  and  sparsely  punc- 
tured, abdomen  smooth.  Legs  black,  moderately  punctured.  Length 
.12-.16  inch  ;  3-4.  mm. 

The  punctuation  of  the  thorax  varies.  In  the  typical  form  the  disc  is 
smooth  and  the  sides  only  sparsely  punctured.  In  the  larger  specimens 
the  disc  is  distinctly  punctured  but  the  puactures  are  alw^ays  moderate 
and  very  sparsely  placed.  The  specimens  from  the  Gulf  States  are  smaller. 
The  largest  before  me  are  from  Iowa. 

Occurs  from  Pennsylvania  to  Iowa  and  Louisiana. 
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RECENT  CONFIRMATION    OF  AN  ASTRONOMICAL  PREDIC- 
TION. 

By  Plisy  Earle  Chase, 

Pn.>fef  sor  of  Physics  in  UarerfoTd  College. 
ilUad  before  the  Ahkerican  Philosophical  Society,  October  8,  1873.) 

In  a  communication  to  the  Society  on  the  2d  of  May  last,  I  gave  cer- 
tain harmonic  indications  of  '*a  possible  unknown  planet,  planetoid 
^ciup,  or  other  seat  of  solar  and  planetary  perturbation''  at  about  ^  of 
the  Earth's  mean  distance  from  the  Sun.*  I  also  suggested  that  Wolf's 
supposed  sun-spot  periinl  of  twenty-seven  days  '*  might  be  readily 
explained  by  the  perturbations  and  transits  of  a  planetoid  or  meteoric 
group,  at  a  distance  which  would  complete  the  terrestrial  harmonic 
series/'  If  there  is  any  such  source  of  perturbation,  there  should  be 
not  only  maxima  and  minima  of  sun-spots  at  average  intervals  corres- 
ponding with  the  i>eriod  of  solar  rotation,  but  there  should  also  be  sub- 
ordinate maxima  and  minima  at  intervals  of  a  half-rotation,  inasmuch  as 
the  tidal  intluence  would  be  exeited  simultaneously  at  opposite  extremi- 
ties of  the  same  solar  diameter. 

During  my  summer  holidays  I  was  enabled,  through  the  courtesy  of 
Prof.  Joseph  Winlock,  Director  of  the  Observatory  of  Harvard  University, 
to  examine  observations  of  sun-spotted  area,  extending  over  a  period  of 
nearly  live  months.  They  furnished  indications  of  such  disturbances  as 
1  have  described,  but  the  period  of  observation  was  so  short  that  I  did 
not  irpird  them  as  conclusive. 

On  my  return  to  Pliiladelphia,  1  found  in  Nature,  of  July  17,  an 
til»sliuit  i*i'  a  eoinnninication  to  tlie  Hoyal  Society  on  June  10,  by  Messrs. 
\)o  l.u  \{\n\  St<*wart  an<l  Loewy.  Those  eminent  observers  adduce  evi- 
drntMH  of  a  tendency  in  sun-Hpots  *'to  change  alternately  from  the  north 
Ml  |M»siiiM«  to  the  south  or  nej^ative  hemisphere,  and  rice  rrr.-*^),"  and  they 
iill.ich  s|KMi,il  Hif^nilioanee  to  the  fact  'Hhat  the  tico  outbreaks  a^re  at  oppo- 
Mit,  I  inia  i'/  t/ii  j*f////<  sol, If  dianu'ter.''''  These  conclusions  are  based  upon 
ihier  M'ls  ut*  t»hser\ations,  taken  in  three  difierent  years,  and  extending 
•  i\«M  iMMituls,  respectively,  of  l^"),  123,  and  UiO  days.  Tlieir  lowest 
uppin\iin.ite  estinjate  t»l'  the  mean  interval  between  two  maxima  0/  Mc? 
y.MM,  %i<!i>,  is  ?•,'.'.'.')  (lays  ;  the  highest,  28  days  ;  "the  most  probable  mean 
Miliu\  '"»  .•  Jays."  The  interval  between  two  maxima  of  the  same  sign 
.»/«./  .•;  iin.ifin,/  at  (hi  saiiiv  <i.rial  extremity,  would  of  coui'so  bo  twice  as 
I'jeiit 

I  hi»io 'MMMn**.  thtMt»t\>n>,  to  be  eonelusivo  evidence  of  some  disturbing 
l.iur.  io\tiUm»;  around  tlu»  Sun  in  a  period  approximately  equivalent  to 
l\>M  •Miliii  n»t;iHous.  The  mean  radius  vector  of  such  a  disturbing  force 
»-houli|  Im<  ' 

\rrnnllni;  to  Sporer 263 

(  unington 265 

Kave 266 


1 1 
1 1 


•  l•«^   !•    JIM  I  «»'••  nUo  SiW  York  Trif'uu,,  May  2.  1S73. 
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COMPARISON  OF  PLANETARY  SEllIES. 

The  closeness  of  the  foregoing  accordance  may  lend  interest  to  a  com- 
parison of  my  own  planeto-tactic  series  with  those  which  have  preceded 
it. 

Jupiter,  being  about  two  and  a-half  times  as  gi-eat  as  the  aggregate 
niass  of  all  the  other  planets,  may  be  regarded  as  forming  with  the  Sun 
a  binary  star.  The  mutual  action  of  the  two  controlling  orbs  of  the 
system,  is  greatest  at  perihelion.  A  mean  radius  vector  corresponding  to 
the  Schwabe  sun-spot  cycle,  would  be  (11.07)1  =  4.967j  which  corresponds 
very  closely  with  Jupiter's  secular  mean  perihelion  distance  (4.9787, 
according  to  Stock  well,  which  would  give  a  cycle  of  11.11  years). 

If  the  mean  perihelion  centre  of  gravity  of  the  binary  Star,  Sun  and 
Jupiter,  be  regarded  as  the  extremity  of  a  linear  pendulum,  of  which 
the  Sun's  centre  is  the  point  of  suspension,  let  us  designate  the  distance 
of  the  centre  of  oscillation  of  the  pendulum  from  the  point  of  supension 
by  a. 

Tz    X  a  =  major  axis  of  solar  orbit  about  c.  g,  of  binary  star =  /9 

jr*  X  /?  =  Mercury's  mean  perihelion  distance =■  y 

re  X  r  =  ^*^^'**  "  "  • =  '^ 

7t    X  ^  =  Asteroid  at  distance  =  2  X  Mars =  e 

iz    X   e  =  Saturn's  mean  distance =  C 

-K    X  C==  Neptune's        "  —  ij 

f  ly  =  Uranus's  mean  aphelion  distance =  0 

f  ly  =  Saturn's        "  "  =   « 

-^jl         =  Jupiter's  mean  perihelion  distance --■  x 

^  X  =  Mars's  mean  aphelion  distance =  X 

^  X  =  Earth's  mean  distance —  /i 

^  X  =  Venus's  "  =  y 

^  X         =  Mean  of  Mercury's  and  Venus's  mean  distances =  o 

^  X         =  Mercury's  mean  aphelion  distance ~  :r 

^  X         =        "  "       distance ^^  ^> 

^  X         =        **  "       perihelion  distance =  q 

It  will  be  readily  seen  that  all  the  terms  of  the  foregoing  centripetal 

^a  Mtanxlng  Japiter's  radial  centre  of  oscillation  as  the  fundamental  unit ;  ^3,  assuminf 
iMth't  mean  dUtanee  as  the  nnlt. 


i    -    .694 

i   -    .700 

i    - 

i    —    .385 

i    —    .389 

i 

t'i         .267 

T»j-    .269 

A 

Vt—    .204 

jV—    .206 

tV 
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series  are  in  harmonic  progression,  and  that  the  controlling  influence  of 
Jupiter  over  the  progression  is  strikingly  marked.  A  closer  examination 
shows  that  the  haimonic  series  which  begins  with  Neptune^s  linear  centre 
of  oscillation  is  interrupted  by  the  great  masses  of  Jupiter  and  Saturn, 
and  that  the  one  which  begins  at  Jupiter's  mean  perihelion  is  disturbed 
by  the  masses  of  Earth  and  Venus.  The  value  of  >  is  very  nearly  an 
arithmetical  mean  between  Yenus^s  mean  distance  and  her  mean  peri- 
helion distance.  The  radius  of  Jupiter's  mean  linear  centre  of  oscilla- 
tion (§  of  5.2028  =  3.4685)  is  nearly  equivalent  to  J  of  Earth's  mean 
radius  vector,  or  to  a  radius  vector  (3  513)  at  the  extremity  of  which,  if 
the  planetary  masses  were  aggregated,  the  centre  of  gravity  of  the  solar 
system  would  be  at  the  source  of  the  Sun's  radiant  undulation.  From 
these  three  units  we  may  derive  the  following  harmonic  series  : 

{    =8.468    i    =3.500    {    =3.513 

.703  Venus' s  mean  perihelion       =  .698 

.390  Mercury's  mean  distance      =  .387 

.270  Radius  of  solar  disturbance  =  .267 

.207  Vulcan  ?                                  =  .209 

The  value  above  given  for  Vulcan  is  the  one  which  satisfies  Kirkwood's 
estimated  period  for  that  supposed  planet.  If  the  actual  values  of 
Venus's  mean  perihelion  and  Mercury's  mean  distance  be  taken  for  two 
of  the  harmonic  terms,  and  Jupiter's  mean  distance  for  the  fundamental 
unit,  we  shall  have  the  following  harmonic  series  : 

1  -^    7.1343  =  Venus's  mean  perihelion  distance. 
1  -~  12.8604  =  Mercury's  **     distance. 
1  -V-  18.5865  =  .2678  X  Earth's  mean  distance. 
1  -f-  24.3126  =  .2048  X         "  " 

There  is,  therefore,  an  apparent  break  in  the  harmonic  progression,  at 
a  distance  between  .267  and  .270  of  the  Earth's  mean  distance  from  the 
Sun,  and  within  those  limits  we  may  reasonably  look  for  the  source 
of  the  peculiar  sun-spot  disturbances,  which  were  pointed  out  by  Messrs. 
De  La  Rue,  Stewart  and  Loewy,  in  the  communication  above  referred  to. 

The  closeness  of  the  approximations  in  my  circular  and  harmonic 
series  is  shown  in  the  following  table.  I  take  as  the  basis  of  my  calcu- 
lations, Bessel's  valuation  of  Jupiter's  mass  (1  -h  1047.879),  and  Stock- 
well's  estimate  of  Jupiter's  mean  eccentricity  (.0431601).  Sun's  radius 
is  taken  as  the  unit.  The  error  of  the  theoretical  value  is  found  by  di- 
viding the  difference  between  the  theoretical  (T)  and  observed  (O)  values 
by  the  observed  value. 

Circular  Centrifugal  and  Harmonic  Centripetal  Series. 

T.  O.  Error. 

a  .680  .680 

P  2.186  2.133  -f.0020 

y  66.224  68.488  —.0380 
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T. 

O. 

Error. 

(J 

208.048 

207.583 

+  .0022 

£ 

a53.600 

654.760 

.0018 

2053.346 

2049.514 

-f  .0019 

^3 

6450.776 

6453.731 

-  .0005 

0 

4300.517 

4306.4^5 

—  .0014 

t 

2150.258 

2148.609 

-L-  .0008 

X 

1075.129 

1069.623 

■f  .0052 

858.376 

a53.263 

• 

-f  .0145 

/^ 

215.026 

214.860 

+  .0008 

V 

153.590 

155.415 

—  .0118 

o 

119.459 

119.293 

+  .0014 

TT 

97.739 

97.861 

.0012 

/» 

82.702 

83.172 

—  .0057 

C 

71.675 

68.483 

+  .0466 

Sum 

18059.281 

18053.947 

+  .0003 

The  assumed  "failure"  of  Bode's  series,  in  the  case  of  Neptune,  dis- 
appears if  we  make  the  series  symmetrical,  as  I  have  already  suggested, 
hy  introducing  two  equal  differences  at  the  outer,  as  well  as  at  the  inner 
limit  of  the  planetary  belt.  In  the  following  table,  Earth *s  mean  dis^ 
tance  is  taken  as  the  unit. 

Bode's  Sebies,   Modified. 


T. 

O. 

Error. 

5  7n* 

.4 

.387 

+  .0333 

9  P 

.7 

.698 

+  .0029 

®  m 

1.0 

1.000 

.0000 

(J« 

1.6 

1,644 

—  .0269 

y.  m 

5.2 

5.203 

—  .0005 

h  « 

10.0 

10.000 

.0000 

§  m 

19.6 

19.183 

+  .0217 

Wp 

29.2 

29.735 

—  .0180 

Sum 

67.7 

67.a50 

.0022 

The  following  table  exhibits  Peirce's  phyllotactic  series  of  sidereal 
periodsf  in  the  form  in  which  the  original  investigation  was  made  by 
Dr.  Thomas  Hill,  in  1849,  at  Professor  Peirce's  request.  For  conveni- 
ence of  comparison  with  other  series,  I  give  not  only  the  error  (« )  of 
time,  but  also  the  corresponding  errors  (;i)  of  mean  distance,  (^)  of  mean 
or  perihelion  distance. 

*m,  meftn;  a,  moan  aphelion;  p,  mean  perihelion, 
t  Proe.  Amer.  Amoc.  ,  ▼ ,  2.  Cambridge  meeting. 


ChaM.]  474  fOct.  3. 

Peirce'8  Phyllotactic  Planetary  Series. 


T. 

O. 

Error  a 

Error /J 

Error/ 

w 

[60127] 

S  i  ^ 

30063 

30687 

-  .0203 

.0136 

m  —  .0136 

h    i  S 

10229 

10759 

.0493 

.0331 

p   -(-  .0152 

:v  i  k 

4304 

4333 

—  .0067 

.0045 

m  —  .0045 

Ast.  f  31 

c?iV^t- 

625 

687 

—  .0902 

.0611 

p   +  .0180 

e  ic? 

343 

365.26 

.0609 

.0410 

p  —  .0071 

9  Ae 

224.7 

224.7. 

.0000 

.0000 

m       .0000 

S  *  9 

89.88 

87.97 

+  .0217 

-J-.0144 

m  -f  .0144 

Sum 

45878.58 

47143.93 

.0269 

-  .0180 

.0033 

Chauncey  Wright,  in  the  Mathematical  Monthly,  vol.  1,  p.  244,  referred 
the  phyllotactic  law  to  nodes  of  extreme  and  mean  ratio,  which  he  called 
"the  distributive  rati*}.^*  The  same  law  which  distributes  leaves  most 
evenly  around  the  stem,  would  distribute  planetary  perturbations  most 
evenly  around  the  Sun. 

Kirkwood  (Proc.  Amer.  Phil.  Soc.,  v.  12,  p.  163)  gave  a  harmonic 
series  which  differed  from  Peirce^s  phyllotactic  series  by  the  omission  of 
the  asteroidal  term,  and  by  the  substitution  of  ^  "21,  ^  "21,  and  }  0,  for 
f^j  Ast.,  ^  (j^,  and  ^  0,  in  the  expressions  for  the  periodic  times  of  Mars, 
Earth,  and  Venus,  respectively.  His  approximations  were  closer  than 
Peirce's  for  Mars  and  Earth,  but  not  so  close  for  Venus.  The  omission 
of  any  terms  which  depend  directly  upon  the  asteroidal  belt  and  upon 
Iftars,  renders  his  series  less  symmetrical  than  Peirce's. 

In  the  following  table,  the  errors  of  the  closest  planetary  approxima- 
tions in  each  series  are  given  for  the  purpose  of  comparison  : 

Errors  op  Theoretical  Planetary  Positions. 

Poirco. 
-f  .0144 
.0000 

—  .0071 
+  .0180 

—  .0045 
-f  .0152 
— .0136 

.0000 

—  .0018 

All  of  these  approximations  are  so  close  as  to  preclude  the  idea  of 
merely  accidental  coincidence,  and  to  encourage  an  attempt  to  find  some 
causal  nexus  through  which  they  may  all  be  referred  to  the  law  of  gravi- 
tation. 

Peirce^s  series  has  tlie  special  merit  of  being  the  first  for  which  any 
reason  was  given.  It  represents  the  mean  planetary  distances  more 
nearly  than  either  of  the  other  series,  and  if  we  accept  the  nebular 


Bode. 

? 

-h  .0333 

9 

4-  .0029 

e 

.0000 

d^ 

— .0269 

-u 

.0005 

k 

.0000 

s 

4- .0217 

^ 

—  .0180 

Sum 

.0022 

Kirkwood. 

Ohaae. 

4-  .0144 

—  .0057 

+  .0001 

.0118 

.0079 

4- .0008 

4-  .0337 

4- .0145 

—  .0045 

4- .0052 

4-  .0152 

4-. 0008 

—  .0136 

.0014 

.0000 

.0005 

.0015 

+  .0001 

liypotbcEiB,  we  may  perhaps  regard  it  us  iiidicative  of  tlie  iaitiiil  tendency 
)  pliuietnry  aggregation,  iuasmuch  aa  «e  may  reasoiialjly  suppOHo  that 
the  pbyllotaistit^  or  "distributive,"  ratio  wus  most  operative  wlien  the 
nebuloua  ditfiutiou  was  greatest. 

Bodc'a  scries,  like  Kepler's  laws,  seemn  to  have  beeu  at  first  merely 
empirical.  But  if  we  conceive  a  rotating  nebulous  mass,  with  a  alight 
equatorial  oucleus  of  comloniiatiou,  the  line  of  pai-ticlcs  between  the 
nucleus  and  the  ceutre  will  be  inHuenced  by  teadenclFS  to  two  diHtarent 
kinds  of  motion  :  flist,  as  portions  of  a  rotatiug  mass,  with  veloelties 
varying  as  the  distance  ;  second,  as  revolving  particles,  with  velocilits 
varying  iuver«ely  as  the  square  root  of  the  distance.  The  first  of  these 
tendencies,  combined  with  the  moment  of  inertia,  would  ur^  sucb  par- 
ticles as  were  free  to  move,  towards  the  linear  centre  of  oscillation.  If 
Mereuiy's  mean  distance  be  taken  as  the  point  of  sospension,  Uranus  is 
situated  approximately  at  Neptune's  linear  centre  of  oscillation,  and  each 
of  the  planets  between  Uiunus  and  Venus,  is  at  the  linear  centre  of 
UBCillation  between  the  next  superior  and  the  next  inferior  planet. 

My  own  series  is  based  on  the  hypothesis  that  undulations  excited  in 
tlie  elastic  lether,  like  those  of  air,  strings,  and  otiier  elastic  bodies,  tend 
lo  producB  harmonic  as  well  as  equivalent  undulations.  The  orbital 
raotioijB  of  planets,  may  be  regai'ded  as  tangential  undnlations  which 
bare  been  deflected  into  circles  by  the  condnual  influence  of  gravity, 
and  the  equivalent  radial  undulations  seem  to  have  determined  the  ;r 
series  of  groupings  in  planetary  pairs,  while  the  harmonic  undulations 
have  been  most  operative  within  the  planetary  belt,  where  the  planetary 
and  aithereal  vibrations  are  in  constant  mutual  inter-action.  It  will  bo 
seen  that  the  mean  error  of  Rodo's  eight  t«rms  1. 1)022),  is  more  than 
seven  times  as  great  as  that  of  my  sixteen  terms  (.0003),  and  nearly 
twenty-seven  times  as  great  as  that  of  the  eight  terms  in  my  series  which 
ue  directly  comparable  to  his  (.0000823).  I  can  think  of  no  mode  of 
gravitating  action  which  will  account  for  such  close  accordance,  as  well  , 
as  for  the  modifications  of  the  harmonic  series  by  planetary  mass  and  the 
contlrmation  of  my  harmonic  prediction,  except  the  one  I  have  already 
mentioned,  tbe  Influence  of  equivalent  iind  harmonic  vibrations  in  an 
indefinitely  elastic  tuther. 

All  uf  the  terms  in  each  series,  except  tlio  Bodeiau  term  for  Neptune. 
r^rcietit  oftual  plnnetaTff  poiiCioni,  or  positions  within  the  secular  vari- 
ations of  planetary  eecentriclty.    Stockwell's  discussion  of  the  seouliir 
I  of  the  orbital  elements  of  the  eight  principal  planets,  has 
shown  that  the  most  important  of  tbe  correlated  apsides  are  the  same  as 
ni'e  represented  in  my  hoi-monio  series,  for  he  has  pointed  out  the  follow- 
Inft  curious  relations  : 
"I.  The  mean  motion  of  Jupiter's  perihelion  is  exactly  equal  to  the 
I   mH»n  motion  of  the  perihelion  of  Uranus,  and  the  mean  loDgiludes  of 
I  Ihoae  perihelia  differ  by  exactly  180C.     II.  The  mean  motion  of  Jupiter's 
node  on  the  invariable  plane  is  exactly  eqnal  to  that  of  Saturn,  and  tha 
n  longitudes  of  these  nodes  diiTci'  by  oxaotly  180^." 


Jupiter's  perihelion  is  therefore  properly  comparable  with  the  aphelion 
of  Urauus.  A  like  comparability  with  Saturn's  aphelion  is  not  immedi- 
ately evident,  but  **the  orbit  of  Saturn  is  affected  only  by  the  diffennee 
of  the  pi'rtur1>ations  by  Ju]>iter  and  Uranus  ;*'  Saturn  and  Jupiter  always 
act  on  the  inclination  of  the  orbit  of  UranuB  in  opposite  directions  t 
'*the  eccentricity  of  the  orbit  of  Saturn  always  increases,  while  tbat  of 
Jupiter  diminishes,  and  riW  rer^t'i  i"*  therefore  while  either  apsis  of  one 
of  the  planets  is  approaching  the  Sun,  the  corresponding  apsis  of  the 
other  planet  is  receding  and  the  opposite  apsis  approaching.  Then,  if 
we  Ioi»k  only  to  secular  mean  positions,  Jupiter  and  Uranus  are  simuU 
taneou)»ly  in  opposite  apsides  ;  and  opposite  apsides  of  Jupiter  and  Satnm 
are  simultaneously  approaching  to,  or  receding  from,  the  Sun. 

The  fundamental  centre  of  oscillation  which  forms  the  unit  of  the 
r  series,  is  detenniued  by  Jupiter's  mean  perihelion,  with  which,  as  we 
have  just  seen,  the  mean  aphelia  of  Saturn  and  Uranus  are  correlated, 
and  the  s;mie  harmonic  relations  which  subsist  between  these  three  im- 
portant planets,  tix,  with  close  approximation,  cardinal  positions  of  the 
other  planets. 

If  planetary  positions  and  times  have  been  determined  by  mutual 
gravitating  action,  it  seems  probable  that  in  planetary  masses  and  in  the 
normal  undulations  of  the  aether  itself,  simple  relations  to  the  same  ac- 
tion may  be  traceable.     Stockwell  says  (p.  xvii),   *'a  comparison  of  the 
values        #        ♦        ♦        lias  suggested  the  inquiry  whether  there  may 
not  be  some  unknown  physiciil  relation  between  the  masses  and  mean 
distances  of  the  di  tie  rent  planets."     I  believe  that  Proctor,  and  probably 
other  astronomers,  have  also  suggested  such  a  relation,  but  I  am  not 
aware  that  one  was  ever  pointed  out  until  I  called  the  attention  of  the 
Society  I  Proc.  AnuT.    Phil.  Soc,  xiii,   141)  to  the  equality  between  the 
mean  niomonts  of  inertia  of  the  two  principal  planets  (Jupiter,  5.20*28-  X 
1)54:1     :  25H:nS;  Saturn,  l).5;Jsi)-    •    2850   -^  25i»851). 

Of  the  many  correlations  of  light  and  gravity  which  I  have  hitherto 
indicated,  the  two  following  seem  especially  interesting  in  this  connec- 
tion. 1.  The  synchronism  between  the  passage  of  a  luminous  undula- 
tion from  the  Sun  to  the  centre  of  oscillation  of  the  outermost  planet, 
ami  the  rotation  of  the  Sun  on  its  axis  ;  2.  The  ccjuality  of  the  limiting 
velocity  of  rotation  to  the  velocity  of  light.  In  my  original  announce- 
ment of  tliis  equality,  I  intrcKliiced,  as  one  of  the  elements  of  my  calcu- 
lation, the  Sun's  centre  of  spherical  gyration.  To  this  the  very  reason- 
able objection  has  been  urged,  that  we  know  nothing  of  the  internal 
density  of  the  Sun.  1  therefore  submit  the  following  considerations, 
which  are  entirely  independent  of  solar  density. 

In  particles  moving  freely  about  an  attracting  centre,  the  mean  (4r  :  t; 
velocity  of  oscillation  through  the  centre  of  gravity,  is  to  the  velocity 
/o-r  :  t)  of  synchronous  circular  revolution  about  the  centre  of  gravity, 
as  2  is  to  77.  The  velocity  acquired  by  falling,  from  an  inlinite  distance, 
to  the  extremity  of  any  radius,  is  i  '2^rT  I^  we  suppose  that  the  veloci- 
ties of  free  oscillation  and  revolution  are  each  retarded  in  the  same  pro- 
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portion  at  the  surface  of  tlie  rotating  Sun,  and  designate  the  mean 
velocity  of  retarded  oscillation  by  r, ;  the  velocity  of  inlinite  fall  by  V2 ; 
under   any    assumed  expansion  or  contraction  of  the  Sun*s  mas^ 

*i  OC   ■"■,*  while  U2  oc  -\i     •     If  we  wish  to  find  the  limiting  velocity  v^ 

for  the  value  of  r,  {r^  ^^r  ^  a;-),  which  renders  v^^  =  tj./,  we  have  the 
equation 

©0  r=  V^^  -—  V.^  =  Ty  X^  =  f).^  X 
.  • .   ar  —  «2  -f-  t?! 

Taking  Norton's  estimate  of  solar  radius  (425,061.5)  the  value  of  v^  is 
875.5  miles  per  second,  and  various  estimates  of  the  time  of  solar  rota- 
tion give  the  following  values  of  v^  and  v^, 

Sporer 799  176,440 

Can-ington 788  178,920 

Lelambre 787  179,210 

Faye ' 785  179,660 

Petei-sen 781  180,470 

De  La  Rue,  Stewart  and  Loewy 781  180,560 

Ilerschel,  (Bianchi  and  Laugier) 777  181,460 

Harmonic  prediction  (^^j  ©) 771  182,800 

The  velocity  of  light,  as  deduced  from  Norton's  value  of  solar  radius, 
is  188,450  miles  per  second,  which  is  approximately  identical  with  the 
limiting  velocity,  v^, 

TRANSCRIPT  OF  A  CURIOUS  MANUSCRIPT  WORK  IN  CYPHER, 

SUPPOSED  TO  BE  ASTROLOGICAL. 

By  Pliny  Earle  Cuabe. 

{Read  before  the  American  Philosophical  Society,  October  M,  1878.) 

The  work,  of  which  I  have  prepared  the  accompanying  transcript,  was 
bought  in  Amsterdam,  about  seventy  years  ago.  It  consists  of  forty- 
four  manuscript  pages,  on  twenty-four  triangular  leaves  of  parchment, 
measuring  nine  inches  on  a  side,  substantially  bound  in  a  hog-skin  c>ver. 
It  has  been  ke))t  in  a  plush-lined  tin  case,  so  that  it  is  in  a  state  of  ex- 
cellent preservation,  and  appears  as  if  newly  written.  On  the  lid  of  the 
case  is  a  figure  of  a  dragon,  together  with  the  following  inscription, 
greatly  defaced,  but  still  distinct  enougli  to  be  perfectly  legible. 

**Ex  DoNO  Sapientissimi  C0MITI8  St  Gbiimain  Qui   Orbem   Ter- 

KARUM  PeRCUCURRIT." 

The  cypher  consists  of  twenty-six  arbitrary  characters.  In  preparing 
to  transcribe  it,  I  counted  the  number  of  times  each  character  was  used, 
substituting  a  for  the  one  that  occurred  most  frequently,  b  for  the  next  in 
frequency,  and  so  on.  The  words  are  often  run  together,  but  there  are 
numerous  breaks,  which  I  have  indicated,  some  of  which  appear  to  mark 
divisions  between  words,  while  others  may  be  arbitrary,  or  intended  as 
blinds. 

*  In  conseqnenco  of  the  law  of  equal  areas. 
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10 

20 

21 

p 

cjac  aomdgeo  bqhgvbg 

J 

bii 

Ufla  ja  miboigdkam 

abnbf 

dbeig 

dapgkad  bhuzki^fh 

j-lgbp 

qbgogros 

ge  aflinnaflbf  • 

pbedbfbQgi 

darfiaokbfoe 

ekh  lieaiboa 

dgpdtd 

ihojaoogayae 

jaofljacy 

agbdl 

kaocga^aeem 

agjiaf 

kblieftlho  aUbl 

aogeadamifkdb  bnaf 

kffob 

uaJaoUagJ 

afohgeaebgfoi  qbadbcja 

e 

22 

28 

24 

i^bfb 

a 

tgltjalabii 

Jambp 

jaha 

lttbd<sgig 

boeb^j 

kajidgea 

ehtadbo  aflidkhliea 

euaddbp 

jagb 

iho  i^aoajaeyag 

ciebdali 

ajgfb 

jjgfollbegif 

gjgpbmbl 

bngrbpgdaj 

chgobfea  mdi 

kb  Ilea 

kli  liea  ja  mjhcpbo 

oeadfiEuxid 

jamj 

ka^jidpgea 

ejbead 

ho 

makghpbz 

da 

25 

26 

27 

fib 

vbfbajs  lbJ5'bc 

jac 

coibc 

jabci  8  ogbfiaj 

bheac 

gfoiqhi 

Bfibc  oihcidkiff 

fincka 

f  wbjbenb 

ifc  mbil  lajb^inbd 

j  aeafajs 

Bjangdie 

qbg  cibeacl 

mbd  lajbgka 

jalgbpseajbd 

uic  acifo 

wbfikb 

uadgpbrs  bdflogi 

aoatbge 

aj 

edbpb  8  bgie 

csmbd 

nguijao 

bfgaj  Bjakgnbe 

cih 

uijba  yapieu 
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28 
fijgl  cbz 
s  fiebnnbdrbeae 
qhg  acejao  agrfa 
hdkg  ah  ajaoa  ka 
oihcdamdaca 
fead  md  ack 
alaeidp 
Rcag 
fog 


20 

gP 
jan  af 

e  skana 

tbgdaliff 

igeda  mbd  hfa 

yhcea  gfcmgdbeg 

if  cgoihcn  af  vhr 

akgrfa  mhdaeakanif 

bna  mb^jb  jao  jg  ahxih 


30 

gj  wbkac  ngfack  akgb 

nbfe  kid  skbdrafe  la 

hxqhg  dsdajafeka 

oluicac  mdalg 

ahcac  madkba 

ckbfcjac  nadc  ka 

mdgi 

fra 

d 


31 

nb 

ogac 

bgfasv 

hcqhbhkajb 

khf  cgalja  va 

oihckanbfkal 

actboahdc  cbfc  qli 

Ta  aOihdafgkbfrad  f 

Lgcqha  fgmadggj  mbd 


32 

wsoqh  bkbn  blinmdg 

c  mbd  jafink  brjb  mdhi 

jbmdacadobogifka 

jieuBcb  tbngjj 

a  khtahka  cik 

inaskarin 

niddr  mb 

djafi 

nka 


88 

vi 

eu  mi 

h(ybkiy 

godbflaka 

vblipkajbm 

adcalhegifka 

ciftdada  mbdlah 

xka  cigrbk  wbfikb 

euaic  ih  Hebimbdrb 


34 
:inbd  jac  bbedacfinc 
dhe  mhgccbfe  qbgo 
gesd  arfaoadgeb 
E>jaiiafe  es^jaace 
jboijifeaka 
1^'bg  qhg 
Idabeih 
eskif 
ej. 


35 

an 

mgda 

acechd 

eihe  mihd 

eihcjac  cga 

Ijackac  cgal 

jac  eiQaogead 

amifkdb  bnaf 

ehrojbladbc  chdebeaea 


36 

bhaljbnbgfrbhluajbt 

guhdaqliaeadanaeedb 

eiQaogea  bjidc  eg 

eifbnaaceodbg 

nafemhda  ajja 

cajaoadb  eh 

eacafegd 

bicgf 

img 

da 


A,  p.  a. — ^voL,  XIII.  3i 
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37 

88 

d9 

eh 

fajbnakb  gdb  gfeihc 

P 

mdae 

jaclbd  bleadac  gfc 

^g 

adbchf 

mgdao  qhaehpa 

cmbi 

aidagjj 

fgdbc  afchg 

euaioeh 

abeeafeg^ 

ea  lubd  lac 

figaolinn 

beihe  laqhaj 

nieoc 

hfgqh  adbc  bma 

acacmdgecbadg 

iga 

dciffk  Ibdehead 

afo  wcihttadife  b 

w 

afkdigc  gfkgrfkkani 

gbfo  cigakaedbladka 

■ 

Jbkdigeabjbrbhluaohdh 

40 

41 

43 

pifea  kgo^fas  ehf  bhd 

jb 

dfa  afbkid  begifeh 

igo  mbc  jac  hll 

tgr 

Afladbc  lacebd 

ac  qhaoh  bcipe 

bd  aqb 

blcadao 

afk  acniadad 

g  acigec 

bbfe  nk}g  aca 

ehmd  afkd 

bd  ebeat'a  bo 

diaj  kb  kga 

bcb 

al  jbnananb 

bodbgu 

•  • 

gf  ebjbcgafkdbc 

bgeda 

do 

bkahxnb  irfcs  mdicca 

ka 

43 

11 

if 

idmo  n 

if  bna  s 

nif  acmdge 

bjjay  bjjay  af 

mbgx  daegday  oi 

he  qh  bfkaoibcn  bl 


44 

linmbrfaeihuihdo  qh 

a^jac  bhcdao  ciga 

fe  mdaec  boafgd 

jidcqha 

uajac 

dbmm 

ajjad 

bg 


ON  THE  LANGUAGE  OF  THE  NATCHEZ. 
Bt  D.  Q.  BnisTOK,  SI.D. 

(Iliad  btfort  [lie  Amfriean  P/iileiophical  Saeiftj/,  Dceemher  Jtk.  1873.) 

Of  all  the  native  Iribca  inhabiting  Ibe  Loner  Missiiisippi,  liy  the  com- 
tnOD  consent  of  the  eiirlf  travHlern  the  Natohes  or  Nsche  were  Uie  most 
olviliisi^d.  The;  were  lo<!ated  ten  or  twelve  miles  below  the  site  nf  tho 
city  which  now  beam  tlieir  nftrue,  and  furined  a  commtinity  of  five  or 
eight  villages,  each  ruled  desputicatly  hj  a  hereditary  chief  called  a  Sun, 
themselveaiiD  Hubjection  to  a  bead  t'hicf,  the  Great  Saa  whose  power 
3  nbBolntu  over  both  the  life  and  property  of  his  wibjecta.  In  tliia 
respect  they  differed  entirely  from  the  tribes  around  them,  whose  Chiefs 
were  electiTe  and  limited  in  their  control. 

The  Naehe  furthermore  had  unufiual  skill  in  tho  arts,  weaving  a  textile 
faTiric  of  the  inner  bark  of  the  mulberry  tree,  with  which  they  clothed 
tliemsclves,  and  displayed  in  the  construction  of  their  dwelliugs  and  t«in- 
ploe,  and  in  their  node  of  woi'sbip,  more  developed  ideas  th.in  their  neigh- 
bors. They  wei-e  accustomed  to  build  lu-tificiiil  mounds,  to  sacrifice 
slaves  and  children  at  their  religious  ceremonies,  to  maintain  a  perpetual 
fire  in  their  teniplev,  and  avowedly  to  worship  the  Bun.  The  only  nation 
with  whom  they  claimed  relationship,  and  who  arc  said  to  have  spoken 
the  same  language,  wero  the  Taensas,  a  small  trilie  near  the  liver,  twulva 
or  fifteen  leagues  above  them.  This  nation  disappeared  shortly  aftKr  the 
settlement  or  the  country,  uniting  with  the  Touicaa,  who  seem  to  have 
been  also  a  related  people.* 

The  numerical  strength  of  the  Nache  is  vevj  diflurently  given  hy  ths 
various  early  anthoritiea,  the  maximum  hoiitg  200, 0(H)  t  Alore  sober  state- 
ments justify  us  in  putting  the  number  of  fighting  men  in  the  whole 
nation  at  about  800  or  even  dOO. 

The  origin  or  meaning  of  the  name  Nacbe  is  uncertain,  and  neither  the 
I  Miskoke  or  Creeka,  nur  the  reninants  of  the  tribe  yet  living  oau  give  any 
explanation  of  it,  The  former  call  them  simply  Nadie  or  Kachvlke  (the 
Ifache  people,)  They  have  been  known  at  times  as  the  Apple  or  White 
Apple  Indians,  the  Apple  being  the  translation  given  the  name  of  their 
principal  vilt.tge  by  the  Frvtich.  This  village  was  twelve  miles  south  of 
the  present  City  of  Natchez,  three  miles  from  the  Mississippi,  on  tiecond 
Creek,  and  five  miles  fi-ora  the  French  Fort.  Rosalie.  As  early  as  1690, 
D'Iberville  itpeaks  of  tlicm  as  "the  Natchez  or  Tpelois,"  the  latter 
word,  properly  Vpclois,  being  from  vpe,  meaning  apple,  or  somesuoh  kind 
of  finiit. 

The  attention  which  this  nation  bos  attracted  from  many  writers  in- 
terested in  Amorionn  Ethnology,  and  tlijeir  hitherto  unknown  nOiliationa. 
have   induced   me  to  collect   from   various   published  and    unpublished 
I   sources  whatever  can  throw  light  on  their  relationship,  and  also  to  obtain 
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ftom  iBpUBWiniatliM  of  jkm  triba  itUI  Viiias  ui  accurate  ronbaluTor 
Oair  lingnigii,  DlBtzMiBg  ito  pmmmM.T  u  ««ll  as  iU  nord-forms. 

Th»  tetter  had  bam  tbij  innfidratiT  dimr  bj  prevloaa  writew.  la 
the  cttriy  Fieneh  actottDt^  while  w»  have  maDf  lad  ample  deaeriptioiii 
oT  thai  TJllifi,  templai,  acKBKMia^  goTenunent,  aits  and  appeanuiott, 
not  a  doMB  word*  of  their  tmgae  caa  bv  round.  Albert  GallatiD  pab' 
liahad  a  ihoTt  and  imperfbet  wtcahwlary.  vhkh  be  obcained  from  a  Nac^lie 
Chief  in  Wadiii9toa,andthiB,M>lkr,  fa^  been  iheoolyso^irceof  infanna- 
tton  about  the  tongue.  It  wai  ao  ateagrf  tbat  no  defeudabte  eoDi'luGiont 
wold  be  deriTCd  f  ran  its  etodT. 

AaaaaticBtheKat^dilWOWdinlT.'W.  The;  weretlieSrst  torecog- 
^aa  the  daager  to  the  aatlTC  popolatfuii  nf  the  .id Tent  of  the  white*.  Mid 
the  Oiat  to  rceiat  their  eiMM«ehM«Kta.  Tbt-y  were  also  the  firat  to  aaff«r 
the  ineritable  deatnietka  do  owed  era  rrLtuy  gEneraUoiu  to  orortake  tbcir 
whirie  nee.  The  brief  araale  cf  their  biit4>TicaltxUteDcedoDoteinbraoa 
half  a  oentnij,  and  aaeh  a*  thoy  an  I  apj^nd  tliem,  inserting  r«r«r«nGV« 
to  the  Tliilaar  thoae  writara  who  have  deaoibed  tbasi. 

1889.  MandiWth.— ThaChenHer  de  k  SaDe  plantaaaaai  MfeOa 
Naebe  tovn  ot  the  AiqdtL 

im».  TiaitofH.  deSt.COmeaBdFhtherFraiMtdaJolMdellaUicBr- 
The  lettan  of  both  hare  boon  pnUUbed  by  Mr.  J.  O.  EOiaa. 

1700.  March  Stb.— The;  conclude  a  treaty  of  peace  with  M.  Le  Hojm 
d'lberrille  (Penicaut,  Anaali  of  Lovitiaiw,  p.  ST). 

November. — Visited  bj  Father  Oravier,  whoee  letter  ba*  also  beeo  pnb. 
libhed  b;  ilr.  Sbea- 

ITOS.  December. -; Visited  by  M.  Penicaut,  with  a  war  party  Knt  ont 
by  M.  de  Bienville  (Annah,  p.  S3). 

1T07.  In  company  with  the  Biloxis  and  Paceagoulaa  they  attack  and 
nearly  destroy  the  C'hetim.tchas. 

1716.  "First  wnr"  with  the  Naehe.  They  murder  some  Fronch 
traders,  and  M.  de  Bieuville  marches  against  them  to  compel  them  lo 
punish  the  murderers.  Tlieir  warriors  at  this  time  estimated  at  800. 
Fort  Kosalie  is  constructed,  finished  August  5th.  (See  M.  de  Itichebonrg, 
I.a  Premiire  Oiierre  dt»  Natehtz,  aod  Penicaut,  Annalt,  pp.  131-2,  both 
in  French's  Hitt.  Colli,  of  Lonitiana). 

1720.  January  3th, — M,  Le  Page  duPratz,  an  intelligent  youDg  French- 
man, starts  a  plantation  near  the  Nache  towns.  He  subsequently  writes 
a  Ilitfoirt  d«  la  Lovi»iane  (Paris,  17ri8),  containing  many  particulars  about 
the  tribe. 

17'2I .  December. — Visit  of  the  Jesuit  Father  Charlevoix,  who  records 
minutely  his  impressions  in  his  Journal  IlUloriqut,  pp.  420-427, 

1723.  November. — Second  war  of  the  Nacbe  (called  by  Du  Prati,  the 
First.)     Bienville  with  700  (?)  men  attacltH  the  village  of  the  Apple. 

1725.    Death  of  the  Qreat  Sun,  Olaktlkebiche,  the  Stnng  Serpent. 
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1738.  Fatlier»  Poison  and  Le  Petit  untlertako  to  convert  theio,  bot 
with  inditTorent  siicoeM.  A  loue  descriptive  letter  or  the  latter  in  the 
UOni  EdiflanU,  el  Curitutet.  VtiL  IV. 

ITSO.  NDvembcr  38th.— The  Nache  attaclc  ftn<!  maesacro  tlie  Prcncli 
rcfddentii,  iodteil  tliereto  by  the  domand  of  the  commaitdunt  of  Fort 
Rosalie,  that  they  alioiild  fortliwith  vacate  the  village  of  the  Apple,  as 
he  wanteil  tlie  ground  fur  hi»  own  purposes. 

1 731).     January  37tli. — They  are  attatkeil  by  the  C'hoctawB,  allies  of  the 

Fobruiiry. — They  are  nttacked  by  the  French,  tlieir  villages  destroyed, 

than  hair  their  namber  either  hilled  or  taken  prisoner.     The 

captives  were  taken  to  New  Orleanti,  where  the  women  were  pjit  to  work 

on  the  Government  piflnlatioiis.    The  men,  incliidinjf  the  Great  San,  were 

Bold  into  slavery  and  shipiied  to  St.  DomiiiEO  to  work  in  the  minen,  where 

ley  soon  perished. 

The  remainder  pf  the  nation  escaped  wjross  the  Mississippi  and  fli'd 
up  the  Red  River  to  a,  spot  about  six  miles  below  the  Naohitoche  town. 
■iver,  by  the  side  of  a  like  of  clear  water,  still  known  as  the 
NatcheE  lake,  where  they  ereoted  a  nioiind  of  ooDsiderahlo  uze,  which 
Still  remaioa."*  Here  they  were  attaoked  shortly  afterwards  by  the 
Tranch  and  the  Nachitoches,  under  the  command  of  M.  de  St.  Denis. 
Jtfany  wero  killed,  a  number  were  driven  Into  the  lake  and  di  owned,  while 
the  wretched  remnant  tied  to  the  Cbicasa  and  Creek  towns.  Although 
tbey  have  continued  to  speak  their  own  tongue,  they  have  never  since 
Attempted  any  separate  organization. 

The  Nacbe  language  was  described  by  the  Le  Page  dn  Pratz  as  "  ra^y 
''In  pronunciation  and  expre»tive  in  terras. "  He  pretended  to  oonsider- 
kble  familiarity  with  It,  remarking  in  bis  cliapter  on  tlie  subject,  "  I 
leadily  learned  tlie  peculiar  language  of  the  natives."  This  we  muxt 
accept  with  a  very  large  allowance.  The  Nachc,  like  most  Indian 
tongues,  is  enormously  difBcult  to  a  European,  and  all  tliat  >I.  du  Pratz 
knew  of  it  was  probably  little  moi'e  than  ihe  current  trailer's  jargon. 

He  ifl,  I  believe,  the  only  autiior,  however,  who  iiot«3  the  different 
modefl  of  speecii  in  use  in  addressing  persons  of  rank,  and  those  of  in- 
rftrior  position.  Ilia  woi'ds  in  reference  to  it  have  been  construed  to  mean 
tlist  two  languages  were  in  vogue.  This  is  not  his  statement.  ludeticl 
hn  ia  carefkil  to  guard  against  such  an  impression.  lie  say*,  speaking  of 
Iho  dialectical  diFferences  between  the  Suns  and  the  Commoners  :  "  Tlie 
language  are  nearly  the  same ;  the  difference  of  expression  seems 
only  to  take  place  in  matters  relating  tO'  the  persons  of  the  Suns  and 
distluution  fium  those  of  the  people." 

The  examples  he  gives,  explain  this  at  lirnt  sight  singular  anomaly. 
They  are  imperative  or  salutatory  verbal   forms.     Now  there  are  two 
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fomu  In  Uie  U&i>koke  and  Mmo  other  Indl^tn  tODguea  in  tboM  modn, 
"the  one  mod  toward  Hupeiiors  indiciitiiig  respect  or  veuenition,  theotlMT 
toward  Bb  inhrior  an  a  servant  or  »  child.''*  TLU  peculiarilj,  pM^Uf 
deTe)oped  in  more  positive  features  by  a  despotic  govemnieut,  oumtt- 
tnted  no  donbt  the  difference  observed  by  Dii  Pratz. 

Tbe  TOCabnlary,  wLiuh  1  now  present,  w%»  prepared  ver;  carefully  at'V 
1117  reqneat  by  Mra.  A.  E.  W.  Robertson,  of  the  Tallshasse  Mia^oo,  ■ 
most  oompeteut  lia^lst,  familiar  with  the  Muskoke  by  practical  use~  It 
wu  obtkbwd  tiitm  Mr.  Leslie,  a  pare-blood  Nadie.  As  lie  wui  un- 
•cqu^nted  with  Kut;IiRb  the  MuKkoke  was  employed  as  the  medinm.  and 
thesonndaare  :<iviri  in  the  alphabet  of  that  language.  ThU  coataiiw 
thi^t«enoo^•0]I:lrll^  ;iii(l  six  vowels.  The  vovel  sound  of  a  in /ul;,  the 
th,  Mid  tbe  ciiii-'  n.uils  b,  c,  d,  g,  j.  r,  q^  v,  x,  and  z,  are  wanting.  The 
r  h  introdaoed  {■>  n  [iiLnent  an  asjiirated  1,  as  hi  or  'I-  The  c  is  pn>- 
nnnnoed  a*  toh  iu  ici-ntch.  The  v  in  always  ai>ft  us  iu  wfak.  Tito  vowel 
•Donds  ara  a  as  in  fat ;  e  as  in  in<  /  1  as  iu  pine ,'  o  as  in  nolo  ;  u  as  iu 
rale.  The  t  ia  the  neutral  vowel,  and  is  strictly  s  short,  as  in  total.  In 
oomparing  the  words  with  others  Iu  the  Milshoke  dialects,  I  hav^,  how- 
erer,  substitntcd  for  the  c  the  ch,  and  for  the  r  the  aspirated  '1.  The  kn 
of  the  Na«he  i^i  pronouuoed  as  the  Kngiiah  qu.  The  sli  is  always  a  cr>iu- 
bination,  except  in  es-hok  and  pun-hvllcs. 

I  have  Inooporattid  Gallatin's  vocahuUry,  retaining  liis  ortbograpby, 
and  IndicatiDg  wonia  from  that  soui'ce  by  adding  after  them  the  luttvr  U 

Ivtvse,  latakop,  O. 


Again 


ant 


apple  (big.peach) 

vpesurer 

arm 

a'bvlv,  ish,  O. 

ai 

iyvnik,  ohyaminoo,  6. 

arrow 

eshakwo,  0. 

Back 

u'bus 

"       lower  part 

Okco'cu 

bad 

ball 

puhshv 

beans 

popkc 

bed 

pC'tkup 

bedstca.1 

ha'pvtv'yv 

bible  (big  book) 

a'tolacr 

bird 

Borkor,  shankolt,  6. 

"       young 

sokolenu 

black 

cokokuph,  tsokokop,  G. 

blackberry 

onu 

blue 

liaiihsop,  haasip,  0. 

book 

a'tol 

•BuirfcTi-r.  Gtammar'./tl 

•  fMwHok-:I.aT>g..i..n.    1  im  Isrormod  that  Kr.  Buki 

lui«loBL-notqullecurrp« 

.  but  tlio  ftct  U  lukiuitlnllr  u  •Ulod. 
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boy 

kvpena'nu,  tamunoonoo,  G. 

"        small 

tvmhkyx)e'nanu 

bread 

p^hg'lu,  beheloo,  G. 

breath 

helekse'nes 

bear 

tsokohp,  G. 

blood 

itsch,  G. 

boat 

kwagtolt,  G. 

body 

iwit,  G. 

bone 

ikwel,  G. 

brother 

kakanesha,  G. 

bu£falo 

wastanem,  G. 

Cabbage 

ki 

cake 

pehd'lu  cvkv'lgup  (globular 

cat 

wenvtu 

"        young 

wenvte'nu 

chair 

cu'spedel 

chicken 

kvbahtev' 

**        young 

kvbahte'nu 

chief 

cu'nv,  *tamwap,  G. 

chin 

unkwvyv 

circular 

lutumkuph 

clean 

kahve'r 

corn 

ha'kuyy,  hokko,  G. 

cow 

WYstan 

"        calf 

wvstaneuu 

cylindrical  > 

lutugv 

child 

tsitsie,  G. 

cold 

tzitakopana,  G. 

Day 

we'tv,  wit,  G. 

deer 

ca',  tza,  G. 

**        young 

caye'nu 

dog 

WYskup,  waskkop,  G. 

**        young 

wvskupenu 

dress,  (a) 

pv'evlv 

daughter 

mahnoonoo,  G. 

Ear 

e'puk,  ipok,  G. 

east 

kwahsep,  kakunef 

eye 

oktur,  oktool,  G. 

earth  (or  land) 

wihih 

Fire 

u'wvh,  wah,  G. 

flowers 

kvhvelu'se 

foot 

a'tv 

"  broad  part  of 

atpe'sev,  hatpeshc,  feet,  G. 

frog 

ecakst 

father 

abishnisha,  G. 

«s 


iJiwMW'wliltemodlclM. 

n«kTkap 

«t'».«w»t« 

bncr 

■•     Uule 

««rf 

Mkooni. -AooB,  6. 

fnm 

fmH,  obwtQ,  G. 

theU-Unb 

fnan 

poAfcup,  a.««Ilh.pb.  0. 

God 

aleknadirtc  tn,  G. 

H-tr.  oc  |M*M 

tny* 

■•     (uf  Iheltorf) 

f-'d^  cteae.  <J. 

kud 

e'«T 

"     the  palm 

hMMtkerddef 

l«K« 

baad 

k'porr,  VMS  0. 

'wel 

wtw'tttvr 

I** 

m^nk 

•08 

kweOnw 

"       TOn>»g 

kwehMb'nii 

borw 

wvaknpwr 

"      yf">«« 

house 

e'dr,  habit,  0. 

heart 

oontza,G. 

hill 

kwcya,  0. 

hftt 

wahiloohie,  G. 

hueband 

tamahl  nesoo,  G. 

Indian,  red  man 

tvmh-pakup,  tapakop,  G. 

infiuit 

iw'ce 

ice 

koowatanul,  G. 

King,  or  chief 

cu'nT 

kneepan 

oksujT 

knife 

pihewes,  pyhewish,  Q. 

I^e 

a'hvyr 

large 

Kikep,  lehkip,  G. 

leg,  lower  part 

atka'hkvr 

"    calf  Of 

atwen'ce* 

life  (breath) 

lieleka^'nc-s 

lips 

e'hecer 

lizard 

Haknlcvcvt 

blue-tailed 

ehepapv 

leaf 

tHlatoll,  0. 

UghtuiDg 

pooloopooloonul,  G. 

I 
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Male 

man 

many 

meat 

medicine 

money 

moon  (white  Sun) 

morning 

mouth 

muskmelon 

mother 

Needle 

negro 

night 

north 

nose 

no 

Oak 

old 

Pants 
peach 
peraon 


(( 


young 


piebald 

pillow 

pipe 

place 

plum 

potato 

pumpkin 

pine  tree 

Quickly 

Rain 

rib 

river  (large  water) 

rock 

red 

Saddle 
salt 

scissors 
sea 

**    large 
shirt 
shoes 
short 

A.  P.   8. — VOL.   XIII.  3j 


kvi)e'nv 

tvmh'kvpena',  tomhukpena,  G. 

tvlu'en,  pookoseh,  G. 

wen'cev,  wintse,  G. 

omv 

nvrkv'tuho'p 

kwa'hsep  kvha'p,  kwasip,  G. 

tuwa'cen 

eOieyv,  heche,  G. 

yeweskmvtvk 

kwalneshoo,  G. 

a'tul 

cokonuh 

mvyukuph,  toowa,  G. 

cetakuph 

la'mve,  shamats,  G. 

kooshats,  G. 

tssoelekep,  G. 
tapsel,  G. 

okvphv'sku 

TpesuT 

tvmh 

tv'myv 

kvsahtep 

h^'sunts 

hakhesk 

luhu 

ahtvpesur 

vcv 

yewe'skvyv 

tsohl,  G. 

somol 

nvsvy  nasnayoblk,  G. 
kutvpker 
kuhnsher,  wol,  G. 
o'fvh 
pahkop,  G. 

petkupes 

wih 

hvpha'wes 

wa'rv,  kootshel,  G. 

warsher 

pofhesku 

pupyce,  popatse,  G. 

mocmockup 
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ci'keskap,    |pl)  cekuehiuu 
teuoo,  Q. 

(liijug)  tsikifltik- 

"Ake 

lOBT 

air,  wooUali,  0. 
rowiyv.  kowa,  0. 

Hoap 

kenciMlivllos 
kvyiimhkuph 

Boutli  (wannpliKL^J 

Hohprioil 

popupkup 
tukii'r,  tookul,  G. 

..ockiiigB 

ho'nttahawes 

tovc 

uwvh-1uhu 

Mtight 

•vpnpkup 

agar 

owlh 

kwahaep,  wabtil,  G.  . 

reet 

orkrlguph 

rter.my 

klowuoh,  nwoo,  0. 

■^y 

akwalneauta,  Q. 

-ring 
one 

oLk,  O. 
amehlka,  0. 

ble 

kenhv  'skuahrprt 

toll,  or  long 

wvtakuph,  or  wvtratakuph 

uwth 

o'ntv,  int  (hwlA),  Q. 

thigh 

a'nkwvyv 

toad 

waskv'lkul 

tobacco 

hakvu,  hakshoo,  G. 

pipe 

hakhesk 

Uvday 

kawet 

tree 

cuyv,  Uhoo,  0. 

turkey 

sokorser 

"        young 

Bokorselenu 

turnip  (large  cabbage) 

ki'auHher 

town 

wait,  0. 

Valley 

patkop,  Q. 

Wagon 

cetu'tuknp 

water 

kuhn,  koon,  G. 

watermelon 

yeweskvyap 

well  1  (inteiject.  of  aseem 

E)      makup  or  makupiye 

white 

kahap,  hahap,  G 

white  man 

royokup 

wicked  (person) 

tvmhtvma'te 

wild  (of  animale) 

tvmhkoyugo 

wisdom 

helbunTllea 

woman 

"      young  (girl) 

tvmiilena 

ISTSL) 
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warrior 

kaastshel,  G. 

wife 

stepe  nesoo,  G. 

winter 

kwithitsetakop,  G 

wolf 

uttuwah,  G. 

wood 

tshootop,  G. 

Yellow 

hahiahop,  G. 

yes 

mahkoop,  G. 

young 

tapkoppinah,  G. 

I 

tugeha,  tukehah)  G. 

thou 

uhkehah,  G. 

Ive  (this  bore) 

akoonikia,  G. 

we 

tukahanehi,  G. 
Numerals. 

One 

we 'tan 

witahu,            G. 

two 

a'wete 

ahwctie,    ,      G. 

three 

ne'de 

nayetie,           G. 

four 

tenv'wete 

ganooetie,        G. 

five 

spe'de 

shpedee,          G. 

six 

la'hvuvf 

lahono,             G. 

seven 

un'hkwv 

ukwoh,            G. 

eight 

v'pkvtepes 

upkutepish,     G. 

nine 

wete'pkvtepes 

wedipkatepish,  G 

ten 

ogu 

okwah,            G. 

eleven 

ogu  we  tan  kou'se 

twelve 

ogu  awete  koii'se 

» 

thirteen 

ogu  ne'de  kou'se 

fourteen 

ogu  tenv'wete  kou'se 

fifteen 

ogu  spede  kou'se 

sixteen 

ogu  la'hvnvf  kou'se 

seventeen 

ogu  vnhkwvk  ou'se 

eighteen 

ogu  vpkvtepeskou'se 

nineteen 

ogu  wetep  kvtepes  kou'se 

twenty 

ogaphv 

oka];>oo            G. 

twenty-one 

ogaph  wetan  kou'se 

thirty 

ok  ne'de 

forty 

ok  kenyf 

• 

fifty 

ok  spede 

sixty 

ok  la  hvnvf 

seventy 

ok  vn  h  kwv 

eighty 

ok  vpk  vtepes 

ninety 

ok  wete  pk  vtepes 

one  hundred 

pu  pu  we 'tan 

poopwitaha,  G. 

two  hundred 

pupu  a'we'te 

one  thousand 

puputvmse  we'tan 

pooptalshel,  G. 

one  million 

pupu  tvmser  we'tan 
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small 

snake 

snow 

soap 

sour 

south  (warm  place) 

spherical 

stars 

stockings 

stove 

straight 

sugar 

sun 

sweet 

sister,  my 


'(ftoo  want  ? 

^-lirant? 

'ijgll  want  ? 

fLt  dost  thou  want  ? 
%^  you  want  water  ? 
ftrant  to  eat 
I  want  to  eat  bread 
^o  you  want  to  go 
J  want  to  go 
we  two  want  to  go 
we  want  to  go 
we  two  want  to  go  out 


cekeskap,   (pi)  oekestaar 

tenoo,  G. 
uIt,  woollab,  G. 
rowiyv,  kowBi  G.  t 

kencuahyllet  ^  s  f 

kyyumhkaph 
hymepvftek 
popapkap 
tnku'r. 


rbiCATivE  Forms. 

togusa 

penegusa 

negusa 

totcnCgusa 

tr^pegusa 

Ivtvse  tepegusa 

pcmp<3gusa 

uepcgusa 

peneguse  ? 

p<3mpcguse  ? 

Ivtvse  pempeguse  ? 

kos  pdneguse  ? 

kuhn  peneguse  ? 

kenhvskus  t^gusa 

p6helu  hvskus  tdgusa 

hahtes  peneguse  ? 

hahtes  tegusa 

hakses  ti^tonegnsa 

pdhSgus  tcpegusa 

weteshvtvngcs  tdtdne'gusa 


Iilacken 


to  sleep 
to  walk 


Vbubal  Forms. 
erlivllcH 
pushvUes 

liawvtfts  (»ing.),  wewvtoetek  (pi.) 

tabaoks  (ting.  obj\  wewrthvlles  (jil.  ohj),  Apjiiiwi',  G. 

cplehvlles 

hc'kOrhvllos 

pi-rlivlloii 

cuuhvlles  (see  toap). 

kalivlivllea  (see  eltan). 

cokuUvlles  (see  black). 

h^'ixB  i»ing.),  hHu]ts6»  (pi.). 

caalivkoB  (ting,  ami  pi.]. 

kahTsatikuD  ((I'n^.),  hvliapeaahkiu  (pi.). 

ksrvrhiia  ku»(»(«^.),  Iifk^rlivkesfjil.),  kwalneskoop,  C. 

wvtUvkea  (finj. ),  wvtrfavkes  (pt.) 

bv'petes  («.) ;  hrpCkMB  (dual) ;  wehvkas  {pU) 

liables  (».)  ;  tiakses  (d  ) ;  pfiWgtta  (pi.) 

hv6htek  («.) ;  hruksek  (d.) ,'  kvpceknk  (pi.) 

Iiv'ces  (».) ;  hvtv'ilpea  (d.) ;  liTlvhv'ooa  (pt). 

kenliviikuN,  kimposko,  O. 

□anole,  G. 
naktek,  Q. 


tbou  wantest 
h«  wants 
we  two  want 

we  all  want 

you  want 

tliey  want 

doBt  thou  want  ? 

do  ye  want? 

do  ye  all  want  ? 

what  doat  thou  want  ? 

do  you  want  water  7 

I  want  to  eat 

I  want  to  eat  bread 

do  you  want  to  go 

I  want  to  go 

we  two  want  to  go 

we  want  to  go 

we  two  want  to  go  ont 


Indicative  Forms. 
tcgusa 
pJrnegUDa 
iiegusa 
tdl^nSgusa 

Ivtvae  tepcgusa 
pempEguaa 

nepDgusa 
peni'guse  f 
pCmpCguse  ? 
Irtvse  p(;mp6guse  ? 
ko9  ptrniiguse  ? 
kuhn  pi^ntguse  ? 
kenhvskus  tugusa 
pShelu  hvskus  tugoaa 
hahtus  pSnfg^ae  ? 
hahtC'S  t^gusa 
hakaes  t^tooeguaa 
pihegus  t«;pegu8a 
weteBhTtTngos  tutj^ne'gusa 
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we  want  to  go  to  the  river 
I  want  to  go  and  come  back 

this  very  day 
I  went  and  came  back 
we  went  and  came  back 
we  want  to  go  (or,  to  be) 

about 
we  all  want  to  go  (<?r,  to  be) 

about 
many  are  sitting 
have  you  any  ? 
I  have 

the  girls  all  want  books 
I  want  to  give  to  all  wanting 

books 

he  excels  all 

to  know 

I  know 

I  do  not  know 

know  thou 

to  cast  away 

cast  (it)  away  (imp.  sing.) 

cast  (it)  not  away 

run  thou 

run  thou  quickly 

go  thou 

go  you  two 

go  ye 

give  to  mo 

bring  to  me 

he  died 

he  fell  down 

let  us  all  go  and  see  it 

I  am  going 
to  day  I  am  going 
now  I  am  going 
we  two  want  to  go  and  come 
back  this  very  day 


having  gone,  he  returned 
many  came  (yesterday) 
long  ago  they  came 
we  two  want  to  run 
I  don't  want  to  be  lost 


warvgus  pehegus  tepcgusa 

hahtes    kawe'tvwv     kahvsa'hgus    td'gusa 

(to  go)  (this  very  day) (to  come  back) (I  want) 

e'htene  kvkv  e'sahgu 

peekune  kvkv  e'pe  saligu 

hvpekses  tetene'gusa 

Ivtvse  we'hvkes  tepegusa 

kaku'ege  tvluen 

nvcepsev  ? 

uvcecv. 

tvmar  Ivtvse  nSpegusa  atul 

Ivtvsets  nepegusa  atul  naguscs  tdgusa 

Ivtvse  pukeluse 

hvcoko'wes 

tacuka 

estucoko 

pelecoko 

mehvlles 

mehpale 

mvkvmmehpvl 

kwvrpesku 

kwvrpesku  somop 

pa'hte 

pa'kse 

pep^gu 

kvba'guce 

hvbagece 

kae'wete 

mvkvce'ak 

pecguk  Ivtvsets  erhvles  tepegusa 

(going)     (all)      (to  see)  (we  want) 

tahtva' 

kawet  tahtva' 

kawetvn  tahtva' 

aksek  kahvsa'hgus    t^t^  negosa 

(having  gone)  (to  come  back)  (we  two  want) 

ka'wetvwv' 
(this  very  day) 

e'htene  kv^vkuno'wesku 
tvluen  kvkvepe  sa'hku 
ele'u^en  kvkv-supesahku 
awe'nu  kwvrh^'skus  tetene'gusa 
wvthokes  ekusattaa 
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he  was  lost  kawv'tege,  or  kawvtsagu 

we  two  don't  want  to  be  lost  awe'nu  wvthvkes  ekunattvlvnea' 

I  haying  gone,  when  you 

you  come  back,  I  again 

will  go  pahtek  kvbvsa'hkup  tvge'ha  hvmv  maa'tok 

I  am  he,  or  that  one  manv  ta'v 

you  are  be,  or  that  one  roanv  pvna'a 

he  is  that  one  mana  a 

they  are  those  manv  pvmpeya 

do  you  think  it  is  he  ?  mana  a  yepvnuwv  ? 

It  will  be  seen  that  many  of  the  words  in  the  above  vocabulary  are 
compounds.  Thus  was,  apparently  a  generic  term  for  a  certain  class  of 
animals,  appears  in  the  words  wvs-tan  cow,  wvs  tanenu  calf,  was  tanem 
bufifalo,  wvs  kup  dog,  was  kv'lkul  toad,  wvs  kup-seU  horse,  and  by  elision 
of  the  last  consonant  in  we  nvtu  cat  (wvs  e'ntu  teeth  ?  *,  and  we  'le  ant. 
I  know  of  no  such  root  in  the  Chahta-Maskoke  dialects,  but  in  the  Yuche 
we  have  a  similar  series  in  the  form  we,  we-tene  cow,  we-yu  deer,  we-eyu 
chicken,  we-chaw  hog,  which  latter  seems  the  Natchez  kweh-seU  hog 
(seU  the  augmentative). 

The  termination  kuyv  seems  to  be  similarly  generic  for  edible  vegeta- 
bles, as  ha'kuyv  corn,  yewe's  kayv  pumpkin,  yewes  kvyap  water-melon 
(compare  yewes  kmvtvk  muskmelon). 

U^vvh,  fire,  otherwise  spelled  wah,  and  oua,  appears  in  kwahsep, 
wah  sil  or  oua  chil  sun,  kwa'hsep  kvhap  moon,  wahiloohie  G.  hot, 
(from  u'wvh,  and  luhu,  place). 

A'tv,  foot,  forms  by  addition  at'vntchv  heel,  atwen'chev  calf  of  the  leg 
(wen'  tcliv,  meat  or  flesh),  atkahkvr  leg,  popatse  shoes. 

Wihih  earth,  wih  salt,  and  owih  sugar,  seem  allied,  the  two  latter  sub- 
stances probably  being  regarded  as  some  kinds  of  earth. 

The  name  of  God  given  by  Gallatin  is  evidently  from  helekse'ncs 
breath,  and  is  doubtless  a  translation  of  the  Mas.  E  svketv  cmise.  Master 
of  Breath.  My  informants  distinctly  say  the  Nache  contains  no  word 
for  God,  of  native  origin. 

The  accented  6  before  words  denoting  parts  of  the  body  (see  mouth, 
hand,  hair,  ear,  teeth)  occurs  also  in  Mas.,  where  it  is  usually  translated 
At«,  or  ihe^  as  impersonal.  The  terminal  nesoo  is  als6  the  possessive  form 
from  ne,  he. 

The  words  for  thunder  and  lightning  are  distinctly  onomatopoetic. 

In  several  instances  totally  different  words  are  given  in  the  two  vocabu- 
laries, as  for  arm,  bird,  boy,  chief,  night,  etc.  These  doubtless  express 
different  but  allied  ideas. 

There  are  but  few  plural  forms.  The  word  tvluen,  many,  is  generally 
used  with  the  singular  to  form  the  plural,  as  Ukep  tvlu^n.    Diminutives 
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■med  by  adding  enit  (also  a  diminutive  terminalion  in  Miiskoke)  ;  and 
F *<>KnientativeH  b;  adding  sc'l  are  frequent. 

Causative  verba  are  numeroua,  and  are  generally  formed  by  tlie  termi- 
nation hrllca  to  the  root.     Ejile  bvlles,  to  heiir,  is  }iruliab1y  thus  formed 
from  tpuk,  the  ear.    Adjectivea  and  some  possciisive  pronouns  follow  tho 
low  the  words  thef  qualify. 
The  numerals  are  remarkably  simple,  and  testify  to  their  independent 
fclonstructioa  in  the  language  itself.     The  word  for  one.  vre'tan,  vritahu, 
mQ;  eeeins  allied  to  a  Mnskoke  word  sometimes  used  for  Arst,  hvti-chiskv 
B(  =  wOte-chiskv).*  The  latter  again  leads  us  to  the  Yuche  betf ,  one.  The 
BBmnber  two  is  merely  this  primitive  repeated  with  a  preAx,  a'  wete,  pro- 
Vblbly  f«(  on*,  or  one  other,  as  the  Gemian  nofh  rfni.     Three  is  the  same 
PMoI    etiH     with    the    prefli   of  the    third    person  singular,   ne'de,   or 
nay'etie,  O.,  he  yet,  er  noeh.     Again,  in  the  four,  tenv'wete,  we  lecogaize 
t lie  word  two,  a'wete,  with  the   dual  preHx  te  and  a  euphonie  n,  te-n- 
awetc,  tenv'wele,  literally,  two  twos.    The  five,  8pt''de,  or  shpedee,  0,  is 
eviiently  the  palm  of  the  hand  heldnp  to  sliow  the  five  fingers  cspe'hsev, 
iapeshe,  G.  (see  the  vocabulary).     Seven,  eight,  and  nine  are  clearly  built 
np  on  the  root  kwv,  thus  uii'h  kwv,  v'p  kwv  tepes,   woWp  kwv  tei)es. 
This  radical  is  common  also  to  these  three  numbers  in  the  ch^timacha, 
pakhu,  tai  khuinu,  tck  khuian,  and  the  Attacapa  eight  and  nine,  ku  eta, 
hu  Icheta.    The  ten  ogu,  oku,  Is  possibly  the  Cbok.  pokoU,  Mik.  pokoUit, 
ten.     Indeed,  Dumont  gives  pokole  as  the  Naclie  word  for  ten. 

In  instituting  a  comparison  between  the  Nache  and  other  tongues,  the 
Chahta-Muskoke  stem  of  languages,  which  included  those  spoken  over 
most  of  the  area  between  the  Lower  hEissIssippi  and  the  Atlantic,  natur- 
ally should  first  be  examined.  The  principal  dialects  art)  the  closely 
related  Choctaw  aiid  Cbikasaw  on  the  oiie  part,  and  the  nearly  equally 
closely  related  dialects  of  the  Creek  or  Miiskoke  on  the  other,  the  latter 
embracing  the  main  Creek  or  Maskoke  proper,  the  Hichita,  Mikasukic, 
and  Eoosati. 

There  are  no  published  dictionaries  of  any  of  these   totigncs,  and  the 

vocabularies  are  by  no  means  full.     Besides  the  printed  lists  of  words  to 

be   found  in   the   writings   of  Gallatin,    Buckingham   Smith,  Bucknor, 

Itobertson,  Schoolcraft,  and  Oyingtnn,  I  have  consulted  various  manu- 

mpt  vocabularies,  especially  one  of  the   several  Haskoke  dialects,   ob- 

d  nt  my  request  by  Mrs.  A.  E.  W.  Robertson.    The  dialects  are  re- 

d  to  by  their  first  syllables. 

Again,  hvmu — Mas.  svnv  clutmt. 

Apple,  vpesnrer,  augmentati' 

Choctaw  affix  vpi,  applied  to  vi 

L  attl  tree,  fik  vpi,  fig  tree  ;Luk. 

Beans,  popke.    Seminole,  popka,  wild  pe 
I  Bed,  pfi'thup.    Mas.  pvtakv. 


of  vpesnr,  peach.    The  prefix  vpe  is  the 
oils  kinds  of  fruit-trees,  as  ot-?pi  chest' 


Ball,  pnluhT.    Ku.  pokko. 

Bird,  lolko'l.    Hms.  la'll,  ablrdof  thi>  ImtEanl  specips,  as  fadiv-eu'U, 

a  buxmard  dnok.  ,^^ 

Blackberry,  ona.    Chok.  Tnl,  muUl  fhilt*  bsnj.  ,  -      ' 

"Bof,  krpena'iia.    Has.  ohepnw  ;  th«  termlnatton  enn  la  dtilnwMy- 
Breadi,  pehein.    Chok.  paska.    Hik.  prlTtto. 
Blood,  itwh.    Hit.  bltolHkolwe. 
Brother,  kaka-neaha.    Hik.  obachaie  (my). 
Deer,  aba'.    Haa.  ioho. 
Eye,  oktoL    His.  ta'lvr. 
Flowera,  kyhrSla'ae.    Chok.  pokaolf. 
Fiah,  henn,  G.    Chc^  iitdL 
Frog,  tehakiL    Chok.  thnkYti. 
Girl,  or  Toang  woman,  ho'lr.    Hik.  hrlke. 
Oood,  Mkonen.    Eoa.  kokann. 
Hair,  or  learea,  toyu.    Sem.  taiai,  leam. 
HooH,  habit,  Q.    Has.  ehati  (hU  home). 
Large,  lekep.     Sloa.  'lokket. 
Lips,     See  mouth. 
Hale,  kvpen'r.    Has.  dieprne,  boy. 
Many,  tflu'en.    Has.  tvlkos,  it  is  all ;  tvlkekos,  it  is  not  yet  all,  not 

Uedicine,  omv.    Cliok.  Tpol  uma,  a  medicine  man. 

Hdutb,  lieche,  G.  Hik.  eichi.  Cliet.  cha.  This  is  apparently  the 
word  for  lips,  Q'hech'l. 

No,  koo-shats,  O.    Has.  ka,  or  ku. 

Peach,  Tpesur.    See  Apple. 

Plum,  aht-vpesur.    See  Peach. 

Potato,  Tch7.    Mas.  vhv. 

Pine  tree,  tsohl,  G.    Has.  chole. 

Sea,  wa"l7.  Mas.  wv'lakko,  from  oow»  water  and  'lakko  great.  Eoot- 
ahet,  G.    Chok.  okhuca  pond,  with  augmentative,  sel. 

River,  wa'Ishe'l,  Has.  wa'l  with  augment    sel.  See  Sea. 

Small,  ohekestaun.    Has.  cbetke  (enu,  the  diminutive  suiQx).    Chok. 
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Sour,  kvyamhkuph.    Mas.  kymtiksi 

Stars,  taOcul.    Mas.  vkolaswv 

Sweet,  chykvl^ph.    Mas.  cbvmpe 

Teeth,  e'ntv.    Mas.  endtti,  Mik.  enote 

Tobacco,  hakshoo,  G.     Mik.  akchyme' 
*'       pipe  :  from  same  root. 

Tree,  or  wood,  chuyv,  tshoo,  G.  Probably  allied  to  tsohl,  Mas.  chale, 
pine  tree. 

Wolf,  uttuwah.    Mas.  yvhv 

Words  from  early  French  Authors. 

A  very  limited  number  of  words  are  given  in  the  early  French  writers. 
These  I  have  collected  and  will  examine. 

Allouez,  Watchers,  guards;  "leurs  Gardes  qu,  on  nomme  Allouez," 
Charlevoix,  Journal  Historique,  p.  420.  No  doubt  this  is  from  e'lhvlles, 
to  see,  and  hence  to  watch. 

Athiocma,  that  is  good,  '*cela  est  bon"  (Dumont,  Memoire  Historique 
»ur  la  Louisiane).    This  is  obviously  the  Chahta  achvkma,  good. 

Caheuch,  come  (Du  Pratz).  Evidently  from  kahvsahkus,  in  the  above 
vocabulary. 

Chichicois,  gourds  used  as  rattles  (Dumont,  I,  p.  193). 
Choupichoul,  a  kind  of  grain,  millet. 

Coyocop,  Spirit,  Esprit  (Du  Pratz).  With  the  affix  se'l  or  chil,  great, 
the  Great  Spirit ;  prefixed  to  techou,  or  thecou,  servants  or  inferiors,  the 
common  appellation  of  the  inferior  divinities  (Du  Pratz).  Given  in  my 
vocabulary  as  the  word  for  white  man  *loyocop. 

Coiiy-oiiy,  the  cardinal  bird  (Dumont).  • 

Hoo  !  hoo !  or  horn  I  hom  I  An  interjection  of  approval  or  assent  (Du 
Pratz  and  Dumont).  This  is  the  same  in  Maskoke  (see  Buckner,  Maskuki 
Chrammary  p.  74). 

Liquip,  man  or  chief  (Dumont).  This  is  an  error,  as  the  word  is  clearly 
lekep,  great  or  large. 

Miche-miche-quipy,  an  opprobious  name  applied  to  the  lowest  caste 
(Du  Pratz),  called  Puants  or  Stinkards.  I  suspect  this  is  an  Algonkin 
word,  from  the  Shawnee  miclie,  bad,  mean,  and  que-essan  boys,  fellows. 
A  miserable  remnant  of  Shawnees  were  held  as  slaves  by  the  Nache 
(Penicaut,  Ay^nals,  p.  123).  Moreover  the  author  of  the  Voyaye  a  la 
Louisiane,  p.  33,  says  the  native  name  is  olchagras, 

Kon-kou,  or  No-co,  I  do  not  know  (Gravier,  Letter,  p.  142,  and  Du 
Pratz).    Compai*e  the  vocabulary. 
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the  avenge  rise  of  biioke)— «iid  was  Miy  wpuntly  lutonpereed  with 


Whilst  resting  eoine  two  hundred  feet  fWmi  tlie  wnmmlti  on  ike  aoitli- 
east  flank  (during  a  moderate  breeie  Urom  the  aontli-weet)  we  were  ear- 
prised  by  ft  loud  roaring  noise  proceeding  firom  the  other  shk^  pndaeily 
similar  to  that  of  an  express  train  when  crossing  a  bridge,  or  pairing  • 
rocky  walL  It  continued  for  the  space  of  aereral  seeondSi  melUng 
various  surmises  as  to  its  character  and  cause.  Prior  to  its  ooenxxeiioe 
not  a  sound  disturbed  the  pulseless  silence.  AH  agreed  thai  it  wembiBd 
the  rush  of  a  railway  train,  a  clap  of  thunder,  or  an  avalanche  of  lOtkB 
down  the  mountain  sido.  Hurrying  forward  to  ascertain  the  Ikets^ 
nothing  whatever  could  be  discerned  to  furnish  a  due  to  them.  The 
day  moreover  was  perfectly  dear, — ^not  a  cloud  upon  the  horison  ;  and  the 
theory  of  a  clap  ol  thunder  was  accordingly  abandoned.  It  was  sug- 
gested that  the  goblins,  who  in  the  days  of  Rip  Van  Winkle  played 
nine-pins  on  the  summits  of  the  Kaatskills,  might  possibly  have  emi- 
grated like  the  Mormons  to  this  sequestered  spot,  and  had  been  neatly 
surprised  at  their  accustomed  game.  In  a  few  moments  more,  however, 
the  phenomenon  occurred  again,  and  in  this  instance  to  the  abundant 
latisflMtion  of  us  all. 

A  petty  whirlwind,  such  as  dashes  along  our  dusty  roads  in  summer, 
flitted  past  within  some  twenty  feot,  accompanied  by  a  similarly  boister- 
ous noise,  although  not  so  prodigious  as  in  the  flrst  instance.  Their 
identity,  however,  was  unequivocal ;  for,  bare  as  the  mountain  was,  the 
wind  was  enabled  to  collect  enough  of  dust  to  render  its  gyrations  dis. 
tinctly  visible.  This  was  followed  by  two  or  throe  others  of  like  charac- 
ter during  the  half  hour  of  our  stay,  but  each  apparently  less  noisy  than 
the  last.  As  the  sun  had  just  passed  the  meridian  this  fact  might  i>os- 
sibly  account  for  their  diminishing  energy. 

As  the  second  was  sweeping  by,  the  writer — in  order  to  measure  the 
violence  of  its  winds — rushed  into  its  vortex.  It  was  not  traveling 
faster  than  spirited  walk,  and  was  about  a  yard  iu  diameter.  Its  verti- 
cal current',  however,  was  sufficient  to  invert  the  skirts  of  his  frock-coat 
above  his  head,  although  its  pockets  were  loaded  with  specimens  of  sil- 
ver ore  to  tlie  extent  of  at  least  one  pound  each.  His  hat  required  to 
be  firmly  secured,  and  although  there  was  not  force  enough  in  the  wind 
to  disturb  his  equilibrium  otherwise,  its  effect  on  the  earth's  surface 
developed  a  noise  like  that  of  a  quick-moving  empty  cart  over  a  stony 
pavement.  Tlie  loudness  of  the  clamor  appeared  to  be  in  each  case  in  exact 
proportion  with  the  violence  of  the  wind,  and  it  is  a  notable  and  well  estab- 
lished fact,  that  in  distnictive  whirlwinds,  such  as  tear  up  trees,  the  ac- 
companying roar  is  that  of  the  most  appalling  thunder. 

Having  in  no  instance  heard  of  these  phenomena,  as  occurring  on  the 
scale,  and  under  the  circumstances  hero  mentioned,  the  writer  deems  it 
well  to  impart  the  facts  for   the  due  consideration    of  the    curious. 

P. 
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ON  THE  METEORS  OF  JANUARY  2nd. 

Bt  Professor  Daniel  Kirk  wood. 

(Read  before  the  Aftierican  Philosophical  Society ,  November  21«^,  1873.) 

The  second  of  January  was  first  designated  as  a  meteoric  epoch  in 
1839,  by  the  late  Edward  C.  Ilerrick,  Esq.,  of  New  Haven,  Connecticut, 
ifodem  observations  of  this  shower  have  not  been  sufficient  to  determine 
the  rate  of  its  nodal  motion :  it  may  be  worthy  of  remark,  however,  that 
a  progressive  movement  equal  to  that  of  the  meteors  of  November  14th, 
^irould  bring  the  display  of  December  2d,  A.  D.  848,  forward  to  the 
epoch  of  January  2d.  The  dates  of  the  star  showers  derived  from  this 
8'warm,  the  first  being  doubtful,  are  as  follows  : 

1.  A.  D.  848,  December  2d,  assumed  to  correspond  to  the  modem  epoch 
of  January  2d.* 

2.  1825.  On  the  morning  of  January  2d,  a  shower  of  falling  stars  was 
seen  in  Tuscany,  Italy.  During  the  display,  about  five  o'clock,  a  bril- 
liant fireball  appeai*ed,  which  was  doubtless  derived  from  the  same 
meteor  group. f 

3.  1835.  On  the  2d  of  January,  according  to  M.  Wartmann,  an  extra- 
ordlnai*y  apparition  of  shooting  stara  was  observed  at  Mornez,  near 
Geneva,  t 

4.  1838.  January  2d,  a  similar  display  was  reported  by  the  same 
observer.  § 

5.  1839.  M.  Bravais  states  that  the  night  of  January  2d,  1839,  was 
very  remarkable  at  Bossekop,  in  Finland,  for  its  great  number  of  shoot- 
ing stars  and  a  magnificent  aurora.] 

6  1840.  On  the  night  of  January  2d-3d  a  gi*eat  number  of  meteors 
were  observed  toward  morning  by  M.  Duprez,  at  Gand.  At  the  same 
time  a  bright  aurora  was  seen  at  Geneva,  and  magnetic  perturbations 
were  noticed  at  Prague.  T 

7.  1862.  A  shower  of  meteors  was  seen  at  New  Haven,  Connecticut, 
on  the  morning  of  January  2d.  About  four  o'clock,  as  many  as  three 
per  minute  were  seen  by  one  obsei-ver.** 

8.  1863.  On  the  morning  of  January  2d,  Mr.  Stillman  Masterman,  at 
Weld,  Franklin  County,  Maine,  saw  meteors  falling  at  the  rate  of  48  per 
hour.    On  the  morning  of  the  1st,  also,  they  were  unusually  numerous.ff 

9.  1864.  January  2d,  R.  P.  Greg,  Esq.,  of  Manchester,  England,  and 
Professor  A.  8  Herschel,  "mapped  each  about  60  meteors  in  two  hours. "JJ 

10.  1865.  "  On  the  morning  of  January  2d,  1865,  shooting  stars  were 
sufficiently  numerous  to  attract  the  attention,  at  New  Haven,  of  those 
who  were  not  aware  that  unusual  numbers  were  looked  for  on  that 
morning.'" 


*Qaetelot'8  Cstalogae. 

tSUIlman's  Journal,  March,  1S62,  p.  290.   ' 

tQaetolet'sCatologue.       SIbid        lib.       lib. 

••gUlbnaa's  Joum..  March.  1832,  p.  290. 

tt  Silliman's  Joum.,  Jaaoary,  1SS3.  p.  l.W. 

%%  lb..  MS7.  18Si  P-  446        SSlb.,  March.  1860,  p.  2SL 
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More  obeeryations  will  eyidently  be  necessary  to  determine  the  period. 
Tlfee  preceding  dates,  however,  may  all  be  represented  in  the  following 
•cheme : 

A.  D.     849  to  1825 75  periods  of  13  years. 

1835  to  1838 1  period  of   18     " 

1838  to  1864 2  periods  of  13     " 

It  aeems»  therefore,  somewhat  probable  that  the  meteors  o*f  this  group 
c\MDnplete  a  revolution  in  about  13  years.  The  showers  of  1835-40  indi- 
««il%^«  mt^reorer,  that  the  cluster  has  become  so  much  extended  as  to 
^^.x'lipT  tiT«»  years  in  passing  the  node.     With  a  period  of  13  years  we  find 

IW  Mean  distance ==    5.53 

Aphelion    "      =  10.06 

iw  tt^^arly  equal  to  the  distance  of  Saturn. 

lu  ih^  A*ironomitrhe  Nachrichtej^  No.  1632,  Dr.  Edmund  Weiss,  of 
\  H'niui,  called  attention  to  the  fact,  that  the  fourth  comet  of  1860,  in  its 
asMkViHiiug  mxle,  approaches  very  near  the  point  passed  by  the  earth 
alkHit  I  ho  3d  of  January.  The  elements  of  this  comet  according  to  Vala 
aiv  A»  follows : 

IVHhelion  Passage 1860,  Sept.  28. 

lA^^itude  of  perihelion IIOO  59' 

1  oMjiiitmlo  of  ascending  node 104o  14' 

luoUuation 28^  14' 

IV?  ihoUon  distance 0.9537 

^^^vutlUMty 1.0000 

M.^Uv^n     Retrograde. 

1 1\^«  vv'!uot  was  discovered  by  Toiiipel,  at  Marseilles,  on  the  23d  of 
v\i,»s'  It  ^%.ks  very  faint,  and  but  four  observations  were  obtained. 
U  t»  *v\  .*u  .»p*{Viivut  diameter  of  from  three  to  four  minutes.  Its  light 
vxkH  '.iv'i  uuis»nn,  but  scattered  like  a  small  cluster  of  very  delicate 
xi  *»  H,  riNv»\  Uv'h.  that  the  discoverer  was  for  some  time  doubtful  whether 
a  \^  %>  i\  k  \>  A  vvMiiot."  The  body  in  this  respect  had  a  strikinrr  i-esera- 
w.k  t>N   vv'  '.^  fci  v»f  IStMi,  which  is  associated  with  the  meteors  of  November 

V.vvVN'    u   tv»   M.  Valz  the  orbit  of  the  comet  of  1800  (IV)  is  a  para- 

•  ts'  v»KM.»rvations,  however,  which  weix)  very  imperfect,  could  he 

»  .„    4x  ^vil  ivpivsented  by  elliptic  elements.       If  it   is    really   the 

J.iuuary  meteors,  its   periodicity  must  be  regarded  as  at 

\  i»:\»tvkMo.    It  is  remarkable,  moreover,  that  on  the  liypothesis 

.,   vM-'i  vMu  the  lonjjjitude  of  the  comet's  descending  ntnle  differs 

N     tuuu   that  of  its  apheli(m.     The  latter  point  is,  therefore, 

.   Ski*  s  >uMJ  the  orbit  of  one  of  the  major  planets. 

I,   i.x  uvkI  Iv  thirteen  years,  the  comet  should  have  ix'turned  in  the 

»^  ,      vs*  t  v»i    IS?^   an  \  the  maximum  fall  of  the  dissociated   meteors 

,.*s'..  \»  ^svui  Uk^uI  IS?7. 


» ■  >    • ' 


vv  '         '/iv- 


>    \ 
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A    STUDY  OF  THE  STRUCTURE    AND    EROSION  OF  BRUSH 

MOUNTAIN,  IN  BLAIR  COUNTY,   PENNSYLVANIA  (With  a 

Map). 

By  J.  P.  LssLET, 

Professor  of  Geology  in  the  University  of  Pennsylvania. 

At  one  of  the  meetings  of  the  Society  in  the  summer  of  1873,  a  proof 
copy  of  the  Map  of  Brush  mouatain,  bound  into  this  number  of  the  Pro- 
ceedings, was  exhibited  to  the  members,  and  its  most  interesting  features 
pointed  out. 

No  detailed  description  of  it  seems  necessary.  Those  who  are  conver- 
sant with  Topography  in  its  application  to  Geology  will  find  sufficiently 
plain  indications  of  the  state  of  things  at  the  Tyrone  City  Gap  and  along 
the  Little  Juniata  River,  displayed  by  the  ten-foot  contour-lines  of  the 
topography,  and  by  the  three  small  vertical  sections  placed  near  the 
^ographical  points  where  they  were  made. 

The  system  of  thick  and  thin  contour-lines  on  the  dark  and  light  sides 
of  hills,  to  bring  them  into  relief,  is  one  which  I  invented  about  the  year 
1855,  using  it  on  a  large  scale  for  the  first  time  in  the  construction  of  my 
elaborate  Maps  of  Fayette  and  Westmoreland  Counties,  made  for  the  Penn- 
sylvania Railroad  Company.  The  effect  upon  the  portraitui*e  of  five  hun- 
dred square  miles  of  that  strongly  accidented  country  was  very  fine  ;  and 
was  obtained  without  in  any  measure  sacrificing  the  scientific  accuracy  of 
the  work.  I  have  pursued  the  same  plan  ever  since,  and  teach  it  in  the 
Geological  laboratory  of  the  Scientific  Department  of  the  University. 

The  Map  here  given  is  a  heliotype  reduction  to  one-third  (linear)  of  the 
original  drawing,  made  by  James  Osgood  &  Co.,  of  Boston.  It  is  there- 
fore a  fac  simile  ;  and  every  error  is  exhibited.  The  only  one  needing 
designation  is  of  a  grave  character,  and  I  hope  to  pi*esent  a  correction  of 
it  at  some  future  time.  The  narrow,  straight  and  deep  little  valley  which 
heads  southwest  between  the  crests  of  the  mountain,  and  issues  north- 
-east at  the  centre  of  the  Gap,  is  not  straight  at  its  mouth.  It  bends  down 
stream  somewhat,  allowing  the  southeast  shoulder  of  the  northwestern 
ridge  to  project  into  the  Gap,  in  the  same  style  as  does  the  southeast  crest 
ridge  on  the  opposite  side  of  the  Gap  ;  only  in  a  reverse  direction  ;  that  is, 
down  stream  instead  of  up  stream.  This  may  be  considered  a  venial  error 
of  detail,  but  it  is  not ;  for  it  casts  a  shadow  on  the  demonstration  that  the 
erosion  of  any  one  part  of  Apalachlan  land-surface  relates  itself  harmoni- 
ously with  the  general  erosion  of  its  district ;  and  yet  is  dififerentiated  by 
ezoeptional  parts  of  structure.  The  short  ravine  splitting  the  mountain  on 
the  northeast  side  of  the  Gap  would  have  bent  southward  at  its  mouth,  like 
the  long  ravine  opposite  to  it,  but  for  a  crush  in  the  red  rocks  of  IV.,  caused 
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bj  the  Mune  force  wUoh  hM  thrown  the  wliolo  moanteln  on  tluit  ridetf 
the  riTer  forward  (northweetwnrd)  eboot  two  hundred  jmids. 

This  upthrow  fknlt,  pleinly  exhibited  ^7  the  Mnp,  hM  undoobtad^di- 
termined  the  point  mt  whidi  the  drainage  of  the  Upper  Little  Jaoiili 
lUTer  liad  to  pan  tlie  oaterop  barrier  of  the  Tertioal  measaree  oC  IT 
(Middle  Silurian)  now  oonetituting  tho  doable  created  mountaiiiy  mU 
Bruih  Mountain  northwest  of  the  Gap,  and  Bald  Eagle  Moontain  aii^ 
east  of  the  Gap. 

There  are  similar  fknlta  connected  with  the  iaraing  points  of  the  Utth 
Juniata  and  of  the  main  Juniata  at  their  gape  through  Tnaaey  Moaitiii^ 
which  forms  the  descending  (S.  E.)  outcrop  of  the  same  measurss  ontht 
iither  side  of  the  great  anticlinal,  ten  miles  further  to  the  aoatheait 
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Stated  Meeting^  December  19^A,  1873. 
Present,  27  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  letter  acknowledging  the  reception  of  his  diploma  of 
membership  was  received  from  II  Oommandatore  Prof.  Gio- 
vanni Capellini,  Direttore  delle  Museo  Geologico  della  R. 
Universita,  dated  Bologna,  Nov.  28th,  1873. 

A  letter  acknowledging  the  receipt  of  Proceedings  of  Am. 
Philos.  Society,  Nos.  88,  89,  was  received  from  the  Bureau 
des  Longitudes,  dated  Observatoire  National  de  Paris,  July 
29th,  1873. 

A  letter  acknowledging  the  receipt  of  Proceedings  No.  — , 
and  announcing  the  envoy  of  the  Bulletin  of  the  Mexican 
Geographical  Society,  was  received  from  the  first  Secretary, 
Sig.  Ignacio  M.  Altamirano,  dated  Mexico,  Oct.  31, 1873. 

Donations  for  the  Library  were  received  from  the  Royal 
Prussian  and  Belgian  Academies,  the  Geographical  Society 
and  Revue  Politique  of  Paris,  London  Nature,  the  Literary 
and  Philosophical  Society  of  Quebec,  the  Essex  Institute, 
Silliman's  Journal,  the  New  Jersey  Historical  Society,  the 
Franklin  Institute,  American  Chemist,  and  American  Jour- 
nal of  Pharmacy.  Coe,  Wetherill  &  Co.,  of  Philadelphia,  and 
the  Geographical  and  Statistical  Society  of  Mexico. 

The  death  of  a  member,  Mr.  George  C.  Schaeffer,  at  Wash- 
ington, October  4th,  aged  59,  was  announced  by  the  Secre- 
tary. 

The  death  of  a  member,  Louis  John  Rudolph  Agassiz,  at 
Cambridge,  Mass.,  December  14th,  aged  66,  was  announced 
by  Dr.  LeConte.    On  motion,  a  committee  was  appointed  to 

A.   p.  8. — ^VOL.   XIII.   3l 
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{Wiiare  aaitable  resoIutionB  to  express  the  regret  of  th« 
luenilHTa  of  the  Society  at  the  loss.  The  Committee  eon- 
Bi«ti<  of  Dr.  LeConte,  Mr.  Le^sley  and  Dr.  Caraoii. 

Mr.  lloliiiati  exhihited,  by  rcqueiit  of  the  membeps.  his 
sew  niuthod  for  ot»erviiig  tho  circulation  of  the  blood,  hy 
throwing  upon  a  iwreen  a  liiiio-Iiglit  ima^  of  one  water- 
animal  allcr  another,  eiicIoMid  between  two  glasses.  Cavities 
arc  ground  out  of  the  glasR-slidcs,  of  a  eizo  and  slmjte  to  tit 
the  uniiiial's  body,  restrain  iti<  movemonts  and  permit  the 
trans] liii-cnt  tisHue  to  he  fociiRsed  on  the  sf-recn.  To  pnitoct 
tlif  iTi-iitiiri?  iVoiii  tlie  hi-:ir  n  sini|ili.'  iipiiiirattis,  of  india- 
rubber  tabea,  permits  a  coDscant  current  of  oold  water  to 
pftas.  around  the  subject  between  the  glaawt,  r: 

On  motion  of  Mr.  Walter  the  thanks  of  this  Soei^jwen 
tfudered  to  Mr.  Holtnaa  for  the  very  iateresting  «diUiitjpn 
If  ith  which  he  had  obliged  the  Society. 

Mr.  Blake  presented  to  the  Society,  in  the  name  of  the 
Swedish  CJommisaion  at  Vienna,  a  copy  of  a  work  eotitled 
"Results  of  an  experimental  inquiry  into  the  mechanical 
proitertiea  of  steel,  &c  ,  manufactured  by  Christian  Aspelin, 
Esq.,  Westaufors  and  Fagerata  Works,  Sweden,"  by  David 
Kirkaldy;  illustrated  hy  plates.  London:  Testing  and  Ex- 
perimental Works,  Southwark  St.,  S.  E.,  1873. 

Ho  descrilwd  Kirka'dy's  magnificent  exhibition  in  the 
building  at  Vienna,  and  directed  the  members'  attention 
epeciallyto  the  distorted  circles  and  squares  (engraved  on 
annealed  and  unannealod  steel  plates)  after  tension,  proving 
visibly  the  universal  distribution  of  the  strain  and  conse- 
quent movement  of  molecules  throughout  the  mass  of  steel. 
He  thought  that  an  important  conclusion  might  be  drawn 
from  this  hy  the  physicist  discussing  such  questions  in 
geology  as  that  of  the  elongation  of  jtebbles  in  conglomerate 
rocks. 

A  discussion  took  place  among  the  membera  present,  par- 
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ticipatcd  by  Messrs.  Briggs,  Lesley,  and  Rand,  and  by  Dr. 
R.  E.  Rogers. 

Mr.  Blake  based  his  arguments  on  such  facts  as  those 
vrhich  he  had  observed,  in  examining  the  so-called  "Grave- 
Btone "  slates  of  California,  and  pebbly  conglomerates  of 
Arizona,  in  which,  he  alleged,  all  the  quartz  pebbles  lying 
in  a  mica  slate  matrix  were  evidently  elongated  in  one 
direction.  lie  did  not  agree  with  the  late  Dr.  Hitchcock  in 
calling  in  the  intervention  of  heat  and  moisture  to  account 
for  the  elongation  of  the  Vermont  and  Rhode  Island  pebbles 
in  conglomerate;  for  Kirkaldy's  plates  were  of  cold  steel. 
Physicists  must  accept  as  a  law  the  plasticity  of  all  matter, 
even  in  a  dry  and  cold  state,  under  sufficiently  exacting  con- 
ditions of  pressure  and  time. 

Dr.  Rogers  considered  such  aYi  hypothesis  very  hard  to 
entertain.  He  did  not  believe  the  alleged  fact  of  the  elonga- 
tion of  i)ebble8  in  conglomerate  rocks.  The  shape  of  the 
Newport  pebbles  was  certainly  given  to  them  by  attrition 
on  the  sea  beach  before  the  consolidation  of  the  deposits. 
The  elongation  of  a  quartz-pebble  in  a  softer  matrix  is  im- 
possible, because  the  power  exerted  can  have  no  firm  hold  on 
the  pebble,  which  may  change  its  place  in  the  yielding 
matrix,  but  without  changing  its  shape.  A  conglomerate 
must  be  homogeneous  like  a  mass  of  steel  to  exhibit  the 
eftects  portiayed  by  Kirkaldy,  and  no  such  conglomerate 
exists. 

Mr.  Lesley  agreed  with  Dr.  Rogers  in  this  opinion ;  but 
adduced  such  facts  as  the  sigmoid  flexures  in  gneiss  and 
mica  slate  rocks,  to  show  that  quartz  string-veins  aue  sharply 
bent  without  fracture,  proving  the  plasticity  of  quartz. 
Sometimes  these  zigzags  are  so  numerous  and  the  plications 
so  sharp,  that,  if  pulled  out  straight,  an  unbroken  quartz 
vein  would  extend  hundreds  of  feet.  He  said  that  once,  in 
company  with  Mr.  Edouard  Desor,  he  had  found  upon  the 
outcrop  of  the  coal  measure  conglomerate  the  impression  of 
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a  calamite  stem,  croasing  matrix  and  pebbles  alike,  impress- 
ing the  quartz  pebbles  precisely  as  it  impressed  the  cement 
between  them.  He  believed  in  the  plasticity  of  all  matter, 
and  that,  if  we  could  devise  machinery  for  securing  a  dia- 
mond in  a  grip  strong  enough,  we  could  elongate  it  like 
steel 

Mr.  Brigga  reminded  the  Society  that  Kirkaldy's  visible 
demonstration  had  been  theoretically  anticipated  by  L' Aim^ 
in  his  rare  and  too  little  known  Treatise  on  Strains  within 
the  limits  of  Elasticity.  Indeed,  some  of  Kirkaldy's  results 
are  depicted  in  that  work.  Mechanical  philosophers  are  apt 
to  assign  too  high  a  value  to  such  realistic  demonstrations, 
and  too  low  a  value  to  proofs  and  conclusions  obtained^ 
through  transcendental  mathematics. 

The  Chairman  of  the  Finance  Committee  reported  the 
following  appropriations  for  the  ensuing  year,  which,  on  the 
recommendation  of  the  Committee  were  so  ordered: 

Salary  of  Librarian $700  00 

ABsistant  Librariao 300  00 

Janitor 100  00 

Binding  Books 300  00 

Subscriptions  to  Journals 50  00 

Insurance 200  00 

ilall  Committeo 200  00 

Petty  Expenses  of  Librarian 150  00 

Publications,  in  addition  to  the  interest  on  the  Pub- 
lication Fund 2500  00 

General  Expenses,  including  the  commissions  of  the 

Treasurer 850  00 


$5310  00 


Pending  nomination  No.  740,  and  new  nominations  Nos. 
741,  742,  743,  744  were  read  ; 

And  the  meeting  was  adjourned. 
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